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r. HUMAN HEALTH AND ECOLOGICAL BASELINE RISK ASSESSMENT -
ERMINAL-1-SOUTH
- 2100 NW FRONT-AVENUE
PORTLAND, OREGON
EXECUTIVE SUMMARY
“—l» | ijecﬁvesﬁﬁartemmermnducmd?hﬁrﬁmheahhﬁskassessment(HHRM——-——
and a Level T Scoping and a Modified Level 2 Screening ecological Tisk '
l _ assessment (ERA) for the Port of Portland Terminal 1 South (T1S Site) in

Portland, Oregon. The purpose of the HHRA is to_evaluate potential risks and

wuman-health-associated-with-each-potential exposure-pathway
' {complete pathways identified for the site are exposure to surface and
subsurface soil and inhalation of volatile compounds from groundwater). The
o purpose of the Level 1 Scoping ERA is to provide a conservative, qualitative
l determination of whether ecological receptors and/or exposure pathways are

potentially present at or in the locality of the site. The Modified Level 2

:'——Strevmgfﬁwaswndmedmnmnﬁwnterﬂmrmﬂaermmewhether—-i
constituents were present at levels of concern for aquatic ecological receptors.
_._*—»__mﬂampﬁmmﬂﬂm.maﬂﬁﬂmjslom&d_atll.OO NW_Front

, ; of-approximately-2-1
: acres that are almost completely paved with asphalt or concrete or covered by
J buildings (Figure 2). Two primary structures, designated as Warehouse No. 2
and House No. 104, are currently located at the T1S Site. An extensive dock
l structure is present over submerged lands at Berths 104, 105, and 106.

Historically, Terminal T has been used for the staging of lumber, logs, paper
1 products, steel containers, and bagged grain. Various companies have owned

or leased pomons of the Termmal 1 South Complex (see Remedial Investigation
ite-will-be-redeveloped-for————
nnafandrmnmemahmrgoser?otenﬂaﬂrexposed*pvpuhmmrﬂmtwere———*—
evaluated in the HHRA include future residents, current and future comumercial
workers, and future utility/excavation workers. The site was divided into three

cem,(AQCLandsepaLate_nsk_calculanans_andﬂleesnmateuyere—__

conducted for each area. The areas are presented on Figure 2.

Human Health Risk Assessment Results for Area A. The assessment of
carcinogenic risks to residential receptors at Area A indicated that under both

I Reasonable Maximum Exposure (RME} and Central Tendency (CT) conditions, _
—the potentiat risks exceeded DEQacceptablevisktevels—Compounds of ——————————
I Potential Concern {COPCs} that exceeded the Department of Environmental -
Paget

Hart Crowser .
l 1519101 fanuary-18;-2002

POPT1S601114



Quality (DEQ) acceptable risk level for individual carcinogens are
—benzo(a)pyrene,-benzo(a)anthracene dibenz{a;h)anthracene;
benzo(b)fluoranthene indeno{;2,3- cd)pyrene and-arsenic:—The assessmentof
noncarcinogenic risks identified only lead as present above acceptable risk
fevels for residential exposure under both RME.and CT conditions.

For the commercia) worker exposure scenario, the estimated cumulative
carcinogenic risks were found to be acceptable under both RME and CT
conditions. However, benzo(a)pyrene and arsenic exceeded the DEQ
acceptable risk level for individual carcinogens. The assessment of
noncarcinogenic risks identified lead as present above the acceptable risk level
for-commercial-worker-exposure-under-only-the RME-condition—

- HL'W - =

"For the excavation worker exposure scenario, no unacceptable risks from

exposure to carcinogens were identified. The assessment of noncarcinogenic

_l—_a—__uskmem&edeaw%mbmgmepwbleﬂsueve%FWmn—*—*
worker exposure under only the RME condition.

As discussed in the report, the RME and CT exposure point concentrations

(EPCs) for lead in surface and total soil in Area A are driven by the maximum

detection in one sample ('B-68). If this sample were removed from the data set,

the-tead EPCs would be-acceptable for the residential-and commercial

receptors. Additionally, while arsenic was identified as a carcinogen resulting in

unacceptable risks in Area A, there were only two soil sambles {within the O to

hat exceeded-the sitespecific—
velof-5:3-mgfkgidentified-in-the-Ri-{Hahn-and-Associates; 200ta)—————————

I

Human Health Risk Assessment Results for Area B. The assessment of

carcinogenic risks to residential receptors at Area B indicated that potential risks . -
exceeded DEQ acceptable risk level only under the RME condition. COPCs that

exceed the DEQ acceptable risk level for individual carcinogens are :
benzo(a)pyréne and arsenic. The assessment of noncarcinogenic risks found no

exceedences of DEQ acceptable risk levels for residential exposure.

For the«;emmereiakworkeﬁexposuf&seenarie,—the—estimatéﬁLcumu%aﬁve—————
carcinogenic risks were found to-be acceptable under both RMEand CT
conditions. However, arsenic exceeded the DEQ acceptable risk level for
individual carcinogens under the RME condition. The assessment of
noncarcinogenic risks found no.exceedences-of DEQ.- acceptab!e risk-levels-for:
commercial worker exposure. :

No unacceptable carcinogenic or noncarcinogenic risks were estimated for the
excavation worker exposure in Area B.

-

Hart Crowser Page 2
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s—identiﬁedas&earemegemesultmg wunaeeep%ableﬂsksﬂﬂwea—!}ﬁ

for residential-and commercial- worker-exposure scenarios: However;, there
were no detected concentrations of arsenic in soils in Area B that exceeded the

site specific background level of 5.3 mg/kg identified in the RI (Hahn and |
Associates, 2001a) . |

Human Health Risk Assessment Results for Area C. The cumulative RME and
CT carcinogenic risks for all potential receptors (resident, commercial worker,
and excavation worker) in Area C were found to be acceptable with the
exception of the RME residential scenario. Arsenic exceeded DEQ individual
carcinogen-acceptable-risk-level-for the-RME residential-and-commercial
worker scenarios. The assessment ol noncarcinogenic risks found no _
exceedences of DEQ acceptable risk levels for all potential receptors. There
ations_of arsenic in surface soils.in Area C that
exceeded the site-specific backgroundlevel-of 5.3-mg/kgidentifiedinthe R————
(Hahn and Associates, 2001a).

Ecological Risk Assessment Results. The Level 1 Scoping ERA did not identify any
ecologically important species or habitats at the T1S Site. The site is almost
entirely paved or covered by buildings. The absence of upland habitat indicates

fl——u'——dcmher&are-n&eemple%eexpesureﬁa thways-for-terrestrial ecological-receptors————————
_ me—irrcontactwi&rcoﬁaminated-sphtﬁeﬂﬁ%ite.———-—_

- -

A Modified Level 2 Screening ERA was conducted on the available groundwater

monitoring well data collected at this site, Therewereno detected

concentrations of organic constituents in the seven groundwater monitoring

wells that exceeded their corresponding Ecological Screening Benchmark Values

(SBVs). There were two metals (copper and fead) detected in groundwater that

exceeded SBVs based on the analysis of unfiltered, total metals, but when the

same sampleé were analyzed for dissolved metals, copper and lead were not
——— —detected—The dissolved-fraction-of-metalsrepresents-the-bioavailable-fraction-in

p—a’mmmmﬁmmmd‘m‘m

potential for adverse ecological impacts to aquatic ecological receptors from the

' : discharge of groundwater to the Willamette River. No additional ecological risk
:.: _  assessmentactivities are warranted_ at this site

|

_l 1.0 INTRODUCTION AND PURPOSE
I : This report summarizes the results of the human health risk assessment (HHRA)
———and-tevel1-Scopingand-Mudified-tevel-2-Screening-ecologicat risk-assessment -
l {ERA} performed at and in the vicinity of the Port of Portland {Port) Terminal 1

Hart Crowser : i rage 3
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South (T1S Site) in Portland, Oregon. This report was prepared for the Port,

ject Number-24232 and Task-Number 730 The purpose-of the HHRA.isto——————————
evaluatecurrent-and-predicted-future-site-conditions-and-to-assess if these
conditions pose unacceptable risks to public health. The purpose of the Level 1
Scoping ERA is to provide a conservative, qualitative determination of whether
ecological receptors and/or expasure pathways are potentially present at orin
the locality of the site. The Modified Level 2 Screening ERA was conducted on
site groundwater data to determine whether constituents were present at levels
‘of concern for aquatic ecological receptors. '

The HHRA was conducted in accordance with the protocol for performing risk
: assessments-under—Oregon-Administrative-Rﬁles-(GAR)—3'40-—1—2:2=08'4—and-the
—Department of Environmental Quality’s {DEQ’s) Guidance for Conduct of
Deterministic Human Health Risk Assessments (DEQ, 2000). Additionally, the
scope of this risk assessment was further defined based on the Risk Assessment .
t,-2001),-BEQ-Comments-on- th&%skAssessmemWede——i
Plan (letter dated October 25, 2001), and Port of Portland’s Response to Review
Comments (letter dated November 12, 2001). The Level 1 - Scoping ERA was
completed in accordance with the Guidance for Ecological Risk Assessment
_ (DEQ), 1998) and the Modified Level 2 Screening ERA was completed in
accardance with the methodology presented in the Risk Assessment Work Plan
+—a'nd'mhedhcmeWDEQ i the Portof Portland’s Response to Review

Comments Letter.

- e

-

This_report is organized_ as follows:

M  Section 2.0 - Site Location and History

#—Section 3.0~ HumanHealth-Risk-Assessment

' ' . . ® Section 4.0 - Level 1 Scoping Ecological Risk Assessment
m Section 5.0- Limitations
. m  Section 6.0 - References

2.0 SITE LOCATION AND RHISTORY

_MM@WM——

description-of-environmental-activities-and-the-results-of the-remedial
l ' - investigation (RI) conducted at this site are provided in the Terminal 1 South
Remedial Investigation Report {Volumes 1 and 2) prepared by Hahn and

_Associates (Hahn and Associates, 2001a).
Hart Crowser
1—‘}5191161—131:::31-, 16,2002
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_|__
:r—lLsneLo;alionandDescriptien

2.1.1 Site Location

The TTS Site’is located at 2100 NW Front Avenue along the Willamette River in
Poriland, Oregon (Figure 1). The site consists of approximately 21 acres located
northwest of Interstate 405 (Fremont Bridge), northeast of NW Front Avenue,

uthwest-of-the-Willamette-River{Figures-+-and2)———
The‘?fmmmhmm{me

2.1.2 Slte Description

m

Two primary structures, designated as Warehouse No. 2 and House No. 104,
are cuirently located at the T1S Site. Tristar Transload currently leases and
operates the Upéﬂmgmﬂﬁﬁf‘%p No- 2 and northwest of House
_l No. 104 and portions of House No. 104. The remaining portions of the site are
' unoccupied. Additionally, an extensive dock structure is present over

The topography at the T1S Site is generally level at an elevation of

approximately 30 feet above mean sea level (msl). The site is genefally paved
with asphalt or concrete with little or no vegetation or bare ground present.

A |
1 | " 2.1.3 Site History
|

- = am

The site history presented here is summarized from information contained in a

Preliminary Assessment (PA) (Port of Portland, 2000) prepared for the T1S Site.

| In approximately 1884, upland areas in the vicinity of Terminal 1 extended 100

= o- ZOOJeeantheastgﬁEmnPAveF&m—BsHQOB—dae%extendedﬂppfemmatdy———
| . - 200 to 400 feet northeast of NW Front Avenue. Since that time, various _

| ' ~ portions of the T1S Site have been filled and dredged. Slip Nos. 1 and 2 were

:' . created by dredging in approximately 1914 and 1923, respectively. Filling

"activities at the site were generally completed in approximately 1972 when Slip
No. 1 was filled.
_ Between 1913 and 1936, the Commission of Public Docks purchased various
' i parcels of property in four primary phases. Three of these parcels now make up
_l—the_bdadueletmiuaumgomplex._me_cgmmissign@@ubléc Poeks

merged-into-the-Port-on-january-1;-1971

l Prior to and during World War {l, Terminal 1 and the adjacent industrial
' neighborhood supported expanded activities on behalf of the war effort Ship

Hart-Crowser - . 'F'age D
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bualdmg and repalr at the Willamette Iron and Steel faallty formerly located at

and- the occasronal use- of Termmal -I-property’ fortemporary equnpmentstorage

_l _ In 1946, the Commission of Public Docks (CPD) purchased the Eastern and
Western L umber Company property to_the immediate north_of Terminal 1

South. Willamette lron & Steel Corporation, now adjacent to the CPD
terminal, changed ownership in the same year, becoming the Willamette Iron

and Steel Company.

Historically, Terminal 1 has been used for the staging of lumber, logs, paper

products, steel-containers;-and-bagged-grain—Various-companies-have-owned

or leased portions of the Terminal T South Complex (see RIReport; Hahn and
Associates, 2001a). The TiS Site will be redeveloped for re5|dent|al and
_commercial purposes.

2.2 Site Geology and Hydrogeology

This section presents a summary of the site geology and hydrogeology. .

- e | |

Additional details of site geology and-hydrogeology are presented in the Rl
Report {Hahn and Associates, 2001a) and the Monitoring Well Installation and

pling Report{Hahn-and-Associates2001b)-

2.2.1 Geology

m_ The subsurface soils encountered during the investigations were

predominantly sands and silts with occasional gravel to the maximum depth
of inveéstigation at 80 feet below ground surface (bgs). .

= Based on historical documentation-and-investigationsthe-property-hasbeen—

extensively filled-in through time; fill material was encountered at ali push-
probe locations from the surface to depths of 32 to 67 feet bgs.

8 Soils thought to-be-former Willamette River sediments wereencounteredat———
the former Slip No. 1 (B-84) at a depth of approximately 67 feet bgs.

w—Soils encountered beneath NW Front Avenue were generally siltier tivan

those encountered on the T1S Site, suggesting the soils in the right of way
are either alluvial in origin or from a different fill source than that of the site.

2.2:2-Hydrogeology

m  Groundwater in the vicihity of the T1S Site genefally occurs in three

principal hydrogeologic zones: (1) a shallow unconfined fill/alluvial deposit

(shallow water-bearing zone [WBZ]); (2) generally confined Troutdale WBZ;

Page 6
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and (3) the confined Columbia River Basalt WBZ.

u  Unconfined groundwater was encountered within the shallow WBZ (fill) at
an average depth of approximately 23 feet bgs.

n Groundwater elevation measured in the seven monitoring wells installed at '
nd October 30, 2001 indicate a general flow

to the northeast towards the Willamette River with a decline or even reversal
of the gradient near the river (Hahn and Associates, 2001b).

-=-

2.3 Previous Site Investigations

In-July-2001;-Hahn-and-Associates-completed-an-Rl-at-the-T1S-Site-(Hahn-and
Associates, 200Ta). RIactivities completed at this site consisted of the following
five phases:

x__Focused Environmental Site Assessment-completed-by-Maul Foster in1998—
(Maul Foster, 1998); :

= Environmental Baseline Iavestigation-completed-by-Hahn-and-Associatesin———

February-and March, 2000(Hahmand-Associates-200Ta); - '
B-38 Area Characterization completed by Hahn and Associates in March
2000 {Flahn and Associates 200Taj;

s ok el [un |

m  Supplemental Site Characterization Activities completed by Hahn and
Associates in September 2000 (Hahn and Associates 2001a); and

n—Data Gap investigation completed by Hahiand Associates during October
and November 2000 (Hahn and Associates 2001a).

- ' . e borings were installed for the collection of soil.and
groundwater samples during these site activities. The locations of these push-

probe borings are presented on Figure 2. Please refer to the Rl Report {Hahn
and Associates, 2001a) for further discussion of these activities and resuits.

-

-

A groundwater investigation was conducted at the T18S Site by Hahn and
mber‘and‘@ctoberZOO’r‘(thrrand—kssvdzres—_
2001b]. Site activities included installation, development, and sampling of seven
groundwater monitoring wells at the site. The locations of the groundwater
monitoring wells.are presented on Figure 2. Please refer to the groundwater
sampling-report-for-further-discussion-of-these-activities-and-results-(Hahn-and
Associates, 2001b).

34 . . f'p -
Hart-Crowser rage7
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2.4 Beneficial Land and Water Use Surveys

BeneﬁciaUand-and;water_us&determinations_werecompIetedaLtheilSSite-to
identify current and reasonably likely future uses of land and water in the vicinity
of the Site. This information was presented in the Rl Report (Hahn and
Assaciates, 2001a) and used to ensure that appropriate exposure scenarios
were selected for evaluation in the proposed RA.

24:4-LocalityoftheFacility —M8M8 ——— —

The locality of the facility (LOF) is defined as “any point where a human or
ecological receptor contacts, or is reasonably likely to come into contact with,

facility related hazardous substances.”

Chemicals have been detected in both soil and groundwater at various areas of
the site, but off-site migration of contamination is not evident based on the
existing data. Accordingly, the LOF is defined only as the T15 Site and the
adjacent area on Front Avenue in Area A (Figure 2).

2.4:2-Land-Use—

Historical Land Use. The approximate 21-acre T1S Site has historically been

zoned as “IH” for Heavy Industrial. Surrounding adjacent properties are zoned
“IH” Heavy Industrial and “EX” Central Employment.

——Currentand Reasonably Likely Future Land Use. The current and réasonably

likely future land use in the LOF is well defined. The site is currently zoned as

Central Residential (RX) such that it can be redeveloped for an alternative use.

The RX zoning s considered-the-comprehensive plan-for-the property—Basedop————————
—the-RXzoning designation;-itis-expected-the site wilt be-used -for mixed-use

residential/commercial development in the future.

2.4.3 Groundwater Beneficial Use

et vl s el s e

A beneficial groundwater use evaluation was conducted for the Hoyt Street
perty {REFEC, 1997} that adjoins the southeast correr of the T1S Site Flahn

and Associates conducted an additional well inventory as part of the Rl and the
groundwater monitoring study to supplement the RETEC survey. Based on

_ ' ———trends in groundwater use in.the-area-as well as RETEC fate-and-transport

modeling; the-only-identified-beneficial-use-for-groundwaterin-the- LOF-is

I : : discharge to the Willamette River. No water wells were found to be in use

' within one-half mile of the T1S Site. No surface water rights were identified

within one-half mile of the T1S Site.

Hart Crowser ' Page8
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2.5 Chemical Data Quality Review

DnoHmdenufymgCompoundref Potential-Concern-(EOPEs)for-the-F1S-Site; a
chemical data quality review was conducted on the available soil and water
analytical data collected as part of the Rl completed at this site (Hahn and

Associates, 2001a and 2001b). The following criteria were evaluatedinthedata

quality review process:

®m Holding times;

m  Method blanks;

u—Surrogate-recoveries;

a Laboratory control sample/laboratory control sample duplicate

(LCS/LCSD) recoveries;

ol o b o k|

l——Ma%nx spikefma:riX{,pike—dﬁalveateMSfMSB)-reeeveﬂes*—and—r—————

] Laborator.y and field duplicate relative percent difference (RPD).

"_TMWOWWMUEWWWﬁre' sented in Appendix F.Only those

data of sufficient quality for use in the risk assessment were carried forward for

COPC screening_ and risk calculations. The data that did not meet data quality

objectives were rejected because quality assurance samples-were notrun

concurrently with site samples. The exclusion of this data had no effect on the
objectives of this risk assessment. The data that were rejected based on data

quality concerns are discussed below:

= Diesel and Oil. Nine diesel/oil sample results from the Area A data set were

rejected.—However,-only five-of these-samples were fromrthe depthprofite———————————

= -

of U to 15 teet bgs that was considered in the risk assessment. Fifty-three
diesel/oil samples were included in the Area A risk assessment data set.

Eight diesel/oil sample results from the Area B data set were rejected (six.in : :
:'_*—'wnae%oimdmiwsubsudae&seﬂ)rwmwdiese%#ﬁmpleswem——i

included in the Area B risk assessment data set. All diesel and oil sample
results from the Area B rejected samples were either low level or nondetect.

u— BTEX:-Six BTEX samipleresuits-from thie Area A data set were rejected based

on data quality concerns. All of the BTEX results from the rejected samples
and from the samples that were not rejected were nondetect. in_addition, all__

VOC samples collected.at Area A-were-nondetect-for BTEX-

PAHs. Two PAH sample results from the Area A data set were rejected (one

within-the-0-to-15-feet-depth-profile)-while 41-PAH-samples-were-included————————

inrthe-riskassessment data set;

1519101 I‘--u--n’- ‘!R' 2002
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l = PCBs. One PCB sample result from the Area A data set was rejected based

_ n-data-quality-concerns{sample-B-38-collected-at- 16+eetbgs)*Th€PC B
—': sample resultsfor this'sample - were nondetect.

! 2.6 Identification of Compounds of Potential Concern

Chemical analyses on samples collected at the T1S Site have identified diesel
l and oil as the fuel types present. However, due to the current lack of toxicity
data for diesel or oil as awhole (each fuel Type is a complex mixture of hundreds

of chemical compounds), these fuels were not quantitatively evaluated in the
I HHRA. Instead, we focused on individual petroleum constituents within these
fuel types for which.appropriate-toxicity data-are-available-

l . Specific chemical constituents of these fuel types are possible compounds of
interest (COIl). COls are defined as compounds detected at the site, and COPCs

are those COis that exceed the risk- discussedbelow
' ) and are carried forward in the HHRA. Based on investigations conducted at the '

T1S Site, the COls in soil and groundwater include the following groups of

:r , compounds: Total Petroleum Hydrocarbons (TPH), polycyclic aromatic
hydrocarbons (PAHs), volatile organic compounds (VOCs), polychlorinated
l biphenyls (PCBs}), and metals.
luation-for COPEstmraccordance with DEQ hiuman health 7isk assessment

guidance {DEQ, 2000), soil COls were conservatively screened against EPA
Region 9 Residential Soil Preliminary Remediation Goals (PRGs), and
groundwater. mlsmne_consemauue#screenedagamst.EEA-Reg;ong—Iap
Water PRGs (EPA, 2000a). Because exposure to groundwater is limited to
inhalation of VOCs that have migrated from groundwater to indoor or outdoor
_air, only VOCs detected in groundwater were evaluated as potential COPCs.

. >
Additional steps, which are described in Section 2.3.2, (3)(a) through (e) of the
DEQ-human-health-risk-assessment-guidance, were-also performed-toensugre———————————
potentiat cumulative effects from multiple compounds or from an individual
compound detected in multiple media were accounted for.

As presented.in the Risk-Assessment-Work Plan for-this-site (Hart Crowser,————
2001), the site was divided into three separate Areas of Concern (AOC). The

AOCs are presented in Figure 2. COPCs were identified for each area and

separate risk calculations and risk estimates were conducted for each area.

groundwaterfor-Areas A, B, am -~ The following s were
identitied in each area:

Hﬂ' t C'U")L—l Page ‘ U
«31_january 18, 2002 i

l . Tables 1 through 3 summarize the identification of CdPCs in soil and
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Area A

" Soil; Diesel, oil, benzo(a)anthracene, benzo{a)pyrene, benzo(b)ﬂuoranthéne, _
dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, arsenic, and lead. No soil :

PRGs arpjvaﬂable_ioLdmseLandhemqmd;bmueuegsincebomanalytes_—-———
§——

we e—deteetedﬂn—setl%ey—were-r as-CoOPE

®  Groundwater: Diesel and tetrachloroethene Diesel was identified as a

€OPC-because-atap waterPRGﬂynotanfabie—HeavTotfwarn

detectea in groundwater.

Aréa B

= Soil: Diesel, oil, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenz(a h)anthracene, indeno(1,2,3-cd)pyrene, and

arsenic. Diesel and oil were identified as COPCs because soil PRGs are

not available.

®  Groundwater; Diesel. - Diesel was identified as a COPC because a tap water

PRG is not.available. _Heavy oil was not detected.in_groundwater

Tetrachloroethene was not identified as a COPC for Area B since it was only
detected in Monitoring Well 1, which is located in Area A.

Area C

¥ —Soik—Arsenic—

®  Groundwater: None.

3.0 HUMAN HEALTH RISK ASSESSMENT

—This-section-deseribes-the scopefocus-and-approach-for-the-HHRA-for-the site:

ThisTisk-assessment confornis to the protocol for performing tisk assessments
under OAR 340-122-084 and DEQ’s Guidance for Conduct of Deterministic
Human Health Risk Assessments (DEQ, 2000). Other guidance were used as

appropriate and where indicated.The HHRA evaluates-the-probability-and

magnitude of adverse impacts on human health associated with actual or
potential exposure to site-related COPCs. This information was used to

determine what additional remedial actions are needed (if any) to mitigate any

predicted impacts. Deterministic human health risk assessments for both
existing and reasonably likely future exposure scenarios were performed.

-

I accordance with EPA and DEQ guidance, the risk assessment consists of the

Page 11
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following four phases: Exposure Assessment, Toxicity Assessment, Risk

€haracterization-and-tncertainty Analysis—in-the-exposure-assessment;

potentially éxposed populations and potentially complete exposure pathways
(shown in the human health conceptual site model [CSM], Figure 3) were

identified based on cumrent and future land use scenarios. Exposure paint
- J cepgal—
neentrations-(EPC)-and-reasonable-maximum-exposure{RME)-and-cen

tendency (CT) intake rates were calculated for each complete exposure pathway

based on the use of exposure factors that reflect site-specific conditions.

* In the toxicity assessment, quantitative toxicity information was collected, and

appropriate toxicity values were determined for use in quantifying carcinogenic

on-carcinogenic risks-associated with- apm:t&mmmmS_
In the risk characterization phase, the results of the exposure assessment and
toxicity assessment were combined to estimate the potential cancer risks and

non-cancer hazard quotients at the site. In the uncertainty section, the

uncertainty associated with the exposure assessment, toxmly assessment, and
risk charactenzanon sections are discussed.

- -

3.1 Exposure Assessmient

The objectives of an exposure assessment are to:

= [dentify potentially exposed populations;

= Identify potentially complete_exposure pathways; and

®  Measure or estimate the magnitude, duration, and frequency of exposure for
each receptor (or receptor group).

3.1.2 Final Conceptual Site Model

The final conceptual site model (CSM) is based on an evaluation of existing data

_and the current and reasonably lj future conpdition jte (Figure3). -

This model provides the framework for assessing potentxal exposure pathways to
be considered in the risk assessments.

To be considered complete, an exposure pathway must have: (1) an identified -
source of COPCs; (2} a release/transport mechanism from the source; and (3) a

receptor-to-which-contact-can-occur—At this site; likely er potential sotrees————————

include former USTs; former ASTs, machine shop areas, paint/battery/waste
onl/drum/chemlcal storage, railroad spur, and miscellaneous spills and leaks.

LR

Pnh-nmﬂ;LExpmMQPMauwsHAheneﬁcmuaMan¢waeLuse4ume%has——-—

T
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been completed for the site and is discussed in Section 2.4 (Hahn and
Associates;-2001)-—Based-on-the-Central ResidentiaH{RX)-zoning-designation; it ———————————
is-expected-that the'site' will be-used for mixed-use residential/commercial

development in the future. The only identified beneficial use for groundwater in

the [ocality of the facility is discharge to i iver,

Therefore, the final CSM assumes the future area land use will be a mix of
- residential and commerclal and that groundwater beneath the site is not and
likely will not be used for drinking water. Figure 3 presents the final CSM for this
site. The red boxes on the figure indicate potentially complete pathways to the
indicated receptor. In addition to residential and commercial receptors, the
HHRA will-also-evaluate-utility/excavatiorrworkers-as potentially exposed
populations. Utility/excavation workers will be identified as excavation workers
in the remainder of the HHRA.

Pe!nntiallyLGompleteExposureReutes—Expesufe—pathways—forqua: titative
analysis were selected based on the final CSM developed for this site. Based on
available lnformatjon the exposure pathways evaluated in this HHRA are:

m Incidental ingestion of soil (all receptors);

m_Dermal contact with soil (alf receptors);

= Inhalation of fugitive dust from surface soil (residents and commercial workers);

®  Inhalation of fugitive dust from total soil (O to 15 feet below ground surfd
excavation workers); and

'® Inhalation of VOCs from groundwater (all receptors; indoor for residents and
commercial workers; outdoor air only for excavation warkers). No VOCs
were identified-as-soil COPCs{see Tables-1-through-3)}—Outdoorairwas not——
evaluated for residents and commercial workers since the risks and hazards
associated with indoor air, which are higher than those assocnated with
outdoor air, were acceptable.

' ' Direct contact with groundwater is not considered a potential exposure pathway
—'———'—-—hrexmmﬁonwmkeryaﬂhmemgmﬁﬁhvﬁhmtﬁﬁWWﬁW
o be 23 teet bgs (Hahn and Associates, 2007a). For this HHRA, residents and
commercial workers are assumed to be exposed to soil down to a depth of 3 feet
below ground surface (bgs) and excavation workers are assumed to-beexposed—
te-soils-dewn-te-a-depth-of-15-feet bgs:

Ty R VIR Y

Areas of Concern. The T18S Site is being redeveloped for residential and

commercial pu mﬂwﬁgjmntmmwm&w.q_—_—

§
i
]
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which were evaluated as separate areas of concern (AOCs). Separate COPCs
T

— : ere-identified-and-separaterisk-caleulations-conductedforeach-AOE—The R}
—' —identified six general-areas/locations of soil impacted with petrofeum
hydrocarbons. Area A includes the B-20 Area, B-38 Area, and B-102 Area. Area
:} SR ' B includes the B-5 Area, B-29 Area, and B-37 (Dry Well) Area. Area C does not
___include any areas/locations of soil impacted-with_petroleum-hydrocarbons—The

AQCs for this site are presented on Figure 2.

I - 3.1.2 Development of Exposure Point Concentrations

I _ Exposure point concentrations (EPCs) represent the chemical concentrations in
the. sonLanchroundwatenhat the-receptor-will potentially-contact-during-the

— penod—TheEPGs-fordmfne‘reePeswereﬂenveoLfmmﬂtherdatzr.——
' . obtained from sampling or from a combination of sample data and fate and _

transport modeling. For example, air EPCs were modeled from groundwater EPCs

for volatile constituents. Groundwater data from monitoring well samples

collected in September and October 2001 were used to represent current and
future groundwater conditions,

The residential and commercial worker scenarios were evaluated based on

exposure to surface soil {0 to 3 feet bgs), while the excavation worker

scenario-was based-on-expasure-to-surface-and-subsurface soil-{0-to 15feet—————
—bgs)—No VOCs were identificd as soilt COPCs, therefore, soil from 15 feet”

bgs down to groundwater was not considered in the volatilization to indoor -

and outdoor air pathways.

In accordance with EPA guidance (EPA, 1989) for chemicals detected at one
sampling location but not at others, a proxy concentration equal to half the
sample quantification limit (SQL) were used to represent the concentration of
the chemical of concern in a sample where it is not detected. ’

Fhe-96-percentupperconfidence timit- {UCtyonthe-arithmeticmean

concentration ot COPCs In each environmental medium of concern were used

to evaluate the reasonable maximum exposure (RME) scenario, while the

_|—__maneugmemmusediwameihe£emuendemﬁcnexposu;e——_
sccnane{EPA#QBQ}—The%ME%eenafmﬂﬁmndedﬁbevcomemanve—————

estimate of potential exposure, while the CT exposure scenario is intended to be

- | |-

l : : a more realistic exposure scenario. Using both the RME and CT allows for a

B - range of potential risk and hazard estimates, The 90 percent UCL is_calculated
1 based on EPA (1992) guidance. The manner of calculating the 90 percent UCL -
l were as follows:

I\ - @ As a first step, the underlying distribution of the data was evaluated using the

Hart Crowser ™ Page 14
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Shapiro and Wilk W-Test (Gilbert, 1987) to determine if the data are normal

percent UCtwere calculated appropnately

= [f the normality test rejects both normal and lognormal distributions at a

sxgnmcancé tevel ot 95 percent, the test was rerun by adjusting the W-Test

quantile downward by 0.1 from the original quantile (providing a greater
tolerance for accepting a distribution). If the data set conforms to a normal
oF lognerma#distnbu&eﬂ%&h%hegmateete!emﬁee—ﬂwedﬁtrlbut.ux. Was

reported-as weak fognormal {orweak normal);

u  |f the normal and lognormal distributions are rejected with the greater

tolerance, the data were assumed to fit a lognormal distribution for calculation

of the 90 percent UCL (assumed lognormal distribution; EPA, 1992).

®  In cases where the 90 percent UCL or the calculated mean concentration

exceed the maximum detected value (which can occur in data sets with a

large variance), the maximum detected value were used to define the upper
limit of this range.

EPCs for this HHRA are presented in Table 4. All of the EPCs presented in
Table 4 were calculated using the methodology presented above, with the
following exceptions:

Area A: Total Soil (0 to 15 feet bgs). The 90 percent UCL for
benzo(a)anthracene of 0.35 mg/kg is less than the arithmetic mean of 0.37

mg/kg. This is pnmarlly_d_ue_to_theelemled_detecummtﬂ 35 mg,lkg,mhmhwas
detected in the soil sample B-68. The RME concentration for
benzo(a)anthracene was, therefore, set at 0.37 mg/kg.

Sy Ny P R

Arca B: Total Soil (0 to 15 feet bgs). The 90 percent UCLs and atithmetic means
for the cPAHs were significantly affected by the elevated SQL of 67 mg/kg in soil

i If-of 67-mpfke is-over10-times greater-than the ————————————
mdxunum—detecwdmentmmmvmmmh?ﬁml '

sample B-63 were not included in the statistical evaluation for this data set.

l : However, subsurface soil samples colflected adjacent to sample B-63 (e.g.,
Samples B-66.and-B-67) had detected-concentrations-of- cPAHs that were

included in the calculations of EPCs. Therefore, this area was represented in the
calculated risk estimates and the exclusion of cPAH SQLs from Sample B-63 had

no impact on HHRA objectives.

3

The inhalation of particulates and VOCs pathways wetre evaluated using the

fateand-transportmodefs presented im DEQ s risk assessment guidance

T
i
I

{DEQ, Z000) and risk-based decision-making guidance (DEQ, 1999).

I ) Hart Crowser
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3.1.3 Exposure Factors

To-quantitate-intake-estimates-for-site-related-chemieals, EPCs-are-combined

with variables that describe the exposed population (e.g,, contact rate, exposure
frequency and duration, body weight). Exposure factors were selected using
standard default exposure factors presented in Guidance for Conduct of
Deterministic Human Health Risk Assessments (DEQ, 2000). Industrial exposure -
assumptions were used to evaluate the commercial scenario.

The following paragraphs describe the exposure pathways proposed for
evaluation in this HHRA.

cidenhPSoiHnges&mﬂnddmtaHngesﬁovofsoﬂﬁroﬁenTpﬁmawmtewf——'——
exposure to particulate-bound chemicals. Individuals have been observed to

ingest small amounts of soil as a result of hand-to-mouth behavioral patterns that

ay follow soil contact activities. RME and.CT factors applicabletothis —

pathway for the identified human receptors are summarizedin Table 5

——mma--

-

Dermal Soil Contact and Absorption. In addition to leading to incidental soil
ingestion, soil contact can also result in absorption of some chemicals directly

' through the skin. RME and CT exposure factors for the dermal contact pathways .
I—'*'ammmarmm%eér%m&absemﬁeﬁfa{esﬁweﬁokbewdweﬁﬂed——

vailable fiterature. Current RME and CT dermal absorplion factors were
selected from DEQ Human Health Risk Assessment Guidance (DEQ, 2000).

- -

Air Inhalation. Exposure to-chemicals present.in-soil- and-groundwater may-also
result from inhalation of vapors and/or fugitive dust gererated at the site. RME
and CT factors applicable to this pathway are summarized in Tables 7 and 8.

- - -

3.2 Toxlclty Assessment

;ee%eﬁm&tomm%essmemwevaluateﬂqanherenuememi————
derinvestigation-and-toidentify-and-select toxicotogical

measures for use in evaluating the significance of the exposure. These

toxicological measures or criteria were used in conjunction with intake rates for
I _ chenncahntcancemnih&nskﬁamctenzaﬂnnpmcess_oubabummheahb_—_

risk assessment.

Standard human health risk assessment toxicity databases were used to derive
" health-based toxicity criteria. The hierarchy of sources for toxicity criteria for use
in this risk assessment will follow as presented in OAR 340-122-084.- The

| ~ £ 3 3 it g - £ H
HIETATCITY OV OAILILY " CHIICHTA 15 5 TON0OWS?
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|
-

{1) EPA’s Integrated Risk information System (IRIS, EPA 2000b);

{2)_EPA’s Health Effects Assessment Summary Table (HEAST, EPA 1997}

{3) EPA-NCEA Superfund Health Risk Technical Support Center;

(4) Other U.S. EPA documents or databases,

(5) ATSDR minimal risk levels (MRLs); and -

(6) umemwmﬁmwmwmﬁm——

by DEQ.

3.2.1_Types.of Toxicity Values_for Quantifying Risks

Toxicity and risk assessments vary for different chemicals depending upon

whether non-carcinogenic or carcinogenic responses (i.e., endpoints) are used to

assess potential risks. These criteria, in turn, are based on the endpoints observed

from laboratory or epidemiological studies with the chemicals. Some chemicals of
concern may result in both non-carcinogenic and carcinogenic effects, although in

many cases-the-EPA-has-published-toxicity-criteria-for-only-the-most sensitive type——————

of toxic effect supporting the most restrictive toxicological critena. The toXicity

' criteria used in this HHRA are presented in Table 9.

Referenc&Doses(Rst)rRefereneedese&areusedato-quantitativebfevaluate
non-carcinogenic toxicity of a specific chemical. Reference doses are
established at levels associated with no adverse effect—the "no observed adverse

. _effect level" (NOAEL). In general, the RfD is an estimate {with uncertainty

spanning perhaps an order of magnitude) of a daily exposure to the human
population {including sensitive subgroups) that is likely to be without an

appreciableTisk of deleterious effects during alifetime:

= e ] -

Rst are developed from an analysls of the available toxicological literature from

l$wdwsse13aed.lh&selecugn@£acuuaaLstudy_mad&by——

professionaljudgment-and-considers factars-such-as-the-quality-of the-study, the—————————

relevance of the study to human exposures, and other factors. Good quality

. _ __human toxicological data are preferred to animal studies. If human data are not
l — 12 l | — ies is selected as the critical study. -

b

- Similarly, the toxic effect manifested at the lowest exposure level is (generally)
selected as the critical effect.

Cancer Slope Factors (SFs). The toxicity of potential human carcinogens is evaluated ]
differendy itis assumed for carcinogens that no threshold concentrations exist

below-which-adverse-effects-may-not-occur.—Probabilistic metheds-based-on

chemlca!—specihc dose -response Curves are used to establish slope factors, \‘i“ldi are

LI
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then used to quantify potential risks from exposure to carcinogens.

- - -

Doserresporise curves are generated in laboratory studies using high chemical

concentrations. The dose-response curve is fitted to a linearized multistag

model that extrapolates the slope of the curve from high experimental

concentrations-to-low concentrations-at which-people-are-typically-expesed—————————

The final slope factor (SF) is based on the 95 percent UCL of the extrapolated
slope of the dose-response curve, Because of the non-threshold assumption and

the UCL statistical procedure, the use of published slope factors provides a

conservative upper-bound estimate of potential risks associated with exposure.

3.2:2 Modification-of Oral-Toxicity Values for Evaluating

Dermal Exposure

Oral toxicity values are expressed as administered daoses. When evaluating

al exposure to contaminants from soil and water, itis necessary to-adjust——
the oral toxicity value (which is based on an administered dose) to one based on
an absorbed dose using a chemical’s oral absorption efficiency. However,

according to EPA guidance (2000a), the only chemical for which an adjustment

is recommended at this time is cadmium. Adjustment is not recommended for
other chemicals because a scientifically defensible database does not exist for

making-the-adjustment—Therefore, in-this HHRA because-cadmiumisnota €OF————

at thissite, o adjustments of oral toxicity facfors to evaluate dermal exposure
were-done.

3.2.3 Toxlclty Assessment for-Lead

Lead is a unique chemical in its pharmacokinetic and toxicological properties.

— Although classified as both a potential carcinogen (BZ weight of evidence) and a

b o e [ s ] ] ||

ﬂ

non-carcinogen, lead is most often assessed as a non-carcinogen only, since -

these effects manifest themselves at doses lower than those for carcinogenicity.
ver,-in-contrast-to-the-assumption-of-the-existence-of-athreshold fernen———F—
inogenic responses, there-does notappearto beathreshofd befow which—————

lead does not exert a response.

Currently, the EPA provides neither a-reference dose forevaluatingthenon——

carcinogenic effects (unrelated to cancer) nor a slope factor for evaluating the
carcinogenic effects for lead. EPA has developed an exposure model for lead

that considers both its biokinetics and toxicological properties. This model—the

-

“Integrated Exposure Uptake and Bickinetic” (IEUBK) model—integrates the -
intake of lead from muiltiple sources, including soil, food, and water ingestion,

inha!ﬂbﬁrandrwhen—appmprimafmmﬁbnﬁmsﬁmakermd——

_"———fm T ~hifdren from ages O (birth) to seven. The model does not assess lead
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intakes for older children or adults. Childhood exposure to lead is the focus of

-this model-because-this-receptor-group-is recognized-as the-most sensitive to
the non=carcinogenic effects of inorganic lead.” Therefore, to evaluate lead
exposures at the T1S Site, we will use other criteria as described below.

contacting soil at the ground surface or excavation workers contacting soil
during trenching or excavation activities. We screened the soil lead
concentrations against the EPA Region 9 residential soil PRG for lead (400
mg/kg) to evaluate residential expasure and the adult soil screening level for
lead (750 mg/kg) to evaluate commercial and excavation exposures.

Lead has been detected in groundwater at the site. However, as lead is not
volatile and no direct contact exposure pathways have been identified to human

receptors, lead j&gmundwatez_wianoLbe_furthér_eva_luatecLinmg HHRA.

3.2.4 Toxicity Assessment for Total Petroleum Hydrocarbons (TPH)

“Determining appropriate foxicity values for TPH {a class of compounds

identified as a COl at this site} is difficult because of the characteristics of TPH.

- TPH are a complex mixture of hundreds or more individual alkanes,

cycloalkanes,-alkenes,-aromatics,-and-otherpetreleum-substances—For-this

e-human-health risks associated with TPH were evaluated usingan
indicator approach. The indicators refer to single compounds within TPH

' known or believed to be carcinogenic and non-carcinogenic and which are

._evaluated individually  The indicator. mpMMWMN#

i
=
1 |
i
i
1
1
1
- -

l evaluated in this HHRA are:
' ® Volafiles (BTEX): benzene, toluene, ethylbenzene, and xylene; and
' »  Polynuclear Aromatic Hydrocarbons (PAHs): anthracene, acenaphthene,

benzo(a)pyrene, pyrene, naphthalene, chrysene,ideno(1,2,3-cd)pyrene,

benzo(k)flouranthene, flourene, naphthalene, benzo(bfiouranthene,

benzo(a)anthracene, and dibenzo(a,h)anthracene,

HRisk-Characmizaiion

l ' Rlsk characterization is the process of comparing the chemical intake by a

receptor to the toxicity of the chemical This.comparison-isexpressed eitherasa~

hazard-index-(nen-carcinogens}-or-an-excess-lifetime risk-of cancer-{carcinogens):

I
2
D
"
0
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- 3.3.1 Methods Used to Quantify Risks and Hazards

4

—As discussed.in Section 3.2, non-carcinogenic chemical-effects are
quantitatively evaluated using a RfD, while carcinogenic chemical effects are
evaluated using a SF.

Non-Carcinogenic Effects. For the residential exposure pathway, the non-
carcinogenic intakes are based on child exposures, which are more conservative
tharrpotentiat-adult exposures.The daily intake of each compound resafting
from site exposure is divided by the available RfD value for the compound to
cofante a hazard quotient (HQ), as follows: '

where: . : | ‘

CDI = Chronic daily intake; the estlmated exposure level over a given time
period in mg/kg-day.

bl o | e b

RID = Reference Dose; the exposure level that is likely to be without
. ' deleterious effects during a given time increment in mg/kg-day.
' Only-chronie RfDs-were-used-for-this-risk-assessment

" Carcinogenic Effects. For the residential exposure pathway, the carcinogenic
intakes are based on combined adult and child exposures, which are more

onsewaﬁyiﬂanbﬂdnLaduuﬁxposurescalcuhtedjepamtd;L_Ammwted

excess lifetime cancer risk is calculated using:

Risk = CDI x SF

where:

5 =-

CDI="Chronic datly mtake, the eshmatedﬁetlme exposure level in
mg/kg-day.

-

pper-beunéeshmateef—&heprebabfhl%ef—a’

cancer response per unit of intake of a chemlcal over a hfetlme,
expressed as (mg/kg-day)’.

Cumulative Hazard and RisI{_Esfimates. For simultaneous exposure o multiple
chemicals with similar toxic effects or target organ, a Hazard Index {HI) is
catcutated-as the surm of chemicalspecific HQs. A toxic effect is considered
possible if a HI or HQ.exceeds 1 (OAR 340-122-115).
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neous-expestre-to-multiple-chemicals,-individual risk estimates-are —————————
summed to provide pathiway, media, and receptor total risk estimates:
Combining potential cancer tisks as a result of exposure to multiple chemicals

through multiple exposure pathways assumes the following;

m  Exposure to all COPCs will result in the same effect (cancer); and

m—Fach-COPC-exerts-its-effect-independently-{i-e;there-is-no-synergism

or antagonismy).

OAR 340-122-115 considers 1 x 10® and 1 x 10% to be acceptable risk levels for

individual and multiple.carcinogens, respectively.

3.3.2 Risks and Hazards Associated with Current and Future

Site Conditions

| e | e e

Risk and hazard estimates for each area are discussed in Sections 3.3.2.1
rough-3:3:2:3As-discussed-previously, the residential-commercial-worker,—————————

T

and excavation Worker exposure scenarios are evaluated for each area. RisK
and hazard estimate calculations for each area, exposure pathway, and receptor

ed.in_Appendix B (Tables B- Lthmugh_B_El)._'[abJe_LO_ptemlthe—_
s-a-sum-of risks-and hazards-associated with-each-individual-exposure—— ————

pathway, while Table 11 presents the RME carcinogenic risk estimates as a sum

of risks associates with each COPC.

3.3.2.1 Area A Risk and Hazard Estimates

“The exposure pathways that were quantitatively evaluatedat Area A are soil

ingestion, dermal contact with soil, inhalation of volatiles from groundwater, and
inhalation of fugitive dust.

Resident—The cumutative- RME-and-CTexcess lifetime-cancer risksforthe ——————————————

residential receptor are estimated to bé 2 x 107 and 2 x 108, respectively. The
RME risk estimate is greater than the OAR 340-122 acceptable level of 1 x 107

[ lati i i risk while the CT. risk esti is less than the DEQ ,

acceptable risk level. The primary exposure pathways (RME evaluation) are soil
ingestion (risk = 8 x 10°) and dermal contact with soil (risk = 8 X 10%). COPCs

that exceed the DEQ acceptable risk level of 1 x 10® for individual carcinogens

-

are benzo(a)pyrene (risk = 9 x 10®), arsenic (risk = 5 x 10°), benzo(a)anthracene
(rlsk =1 x 10°), dibenz{a,h)anthracene (risk = 8 x 10%), benzo{b)fluoranthene

isk-=7-x-10%),and-indeno(t;2;3cd)pyrene{risk =4x-16%)-

Page 21
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The cumulative RME and CT His for the residential receptor are estimated to be

+-0-and-0:01, respectively—The RME HHs equal to; white the CT Htis tessthan—————————

o wh|

the DEQ acceptable HIof 1.0

Commercial Worker. The cumulative RME. and_CLexcessJ;feum&eaﬁeer-ns'«

W

he-commereial worker-are-estimated-to-be-1-x-10%-and-6-x16% respectively—————————

The RME risk estimate is equal to, while the CT risk estimate is less-than, the
DEQ acceptable level of 1 x 10° for cumulative carcinogenic risk. The primary

exposure pathways (RME evaluation) are soil ingestion (risk = 1 x 10°) and

dermal contact with soil {risk = 3 x 10°). Individual COPCs that exceed the DEQ
acceptable risk level of 1 x 10° for individual carcinogens are benzo(a)pyrene

(risk-="7% 10y and-arsenic (risk = 5 10°);

- -

The cumulative RME and CT His for the residential receptor are estimated to be

06, mpmeeRMEMGF#HﬁHess%hawtheDEQ_——

: . L} PN
accepiapie il of 1:0:

Excavation Worker. The cumulative RME and CT excess lifetime cancer risks for

the excavaﬂonmdgemm_esnmatedmbejxjn_andujo-rcemcweiy.——
The RME and CT risk estimates are less than the DEQ acceptable risk level for
multiple carcinogens. The cumulative RME and CT Hls for the residential

receptor are estimated to be 4'x 107 and 5 x T07, respectively. Both of whxch

are well below the acceptable Hl of 1.0.

3:3.2.2-Area-B-Risk-and-Hazard-Estimates

The exposure pathways that were quantitatively evaluated at Area B are soil

ingestion, dermal contact_vv_thjml,_animhalat:onnimgmdu_sr Na VOCs

were detected-in-Area-B-soil-or groundwater

Resident. The cumulative RME and CT excess lifetime cancer risks for the

residential receptor are estimated to be 3 x 10” and 5 x 107, respectively. The

RME risk estimate is greater than, while the CT risk estimate is less than, the
acceptable risk level of 1 x 10? for cumulative carcinogenic risk, while the CT

is i i abte risk tevelThe primary exposure :

pathways (RME evaluation) are soil ingestion (risk = 2 x 10°) and dermal
contact with soil (risk = 1 x 10°). COPCs that exceed the DEQ acceptable risk

fevel of 1 x 105 'fnLindividualgatdnogen&aF&benze{a)pyrene{-ﬁsMaﬂﬁi)—————

and-arsenic-(risk =-2-x-105);

The cumulative RME and CT His for the residential receptor are estimated to be

1*—__0' _ 0.4 and 0.01, respectively. Both of which are less_than the DEQ acceptable Ml
of 1.0.
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Commercial Worker—The-cumulative RME-and-ETF-excessifetime cancer risks

for the commercial- workerareestimated to be 2 x 10% and 3 x 107, respectively:
The RME and CT risk estimates are both less than the DEQ acceptable level of 1
x 10* for cumuilative carcinogenic risk. Arsenic (risk = 2 x 10%) is the only

individual COPC that exceeds-the- DEQ acceptable-risk- leveLof—i-x—w—fer—i
individual carcinogens. The cumulative RME and CT His for the residential
receptor are estimated to be 0.01 and 0.006, respectively. The RME and CT HI

are less than the DEQ acceptable HI of 1.0.

Excavation Worker. The cumulative RME and CT excess lifetime cancer risks for

the-excavation-worker are estimated to-be 1-x"107-and 4 x 10° respectively:

Ihe RME and CT risk estimates are less than the DEQ acceptable risk level for
multiple carcinogens. The cumulative RME and CT Hls for the residential

_estimated to be 3 x 10% and 4 x 10 _respectively. Both of which

—l—————a&ewelLbelow&h&aeeeptabl&H-l—of-kG%———,———.—————-——~

3.3.2.3 Area C Risk and Hazard Estimates

The exposure pathways that were quantitatively evaluated at Area C are soil

* ingestion, dermal contact with soil, and_i_nhalation' of fugitive dust. No VOCs

were detected in Area C 50il OF groundwater. Arsenic is the only COPC tor

—Area C.

The cumulative RME-and CT-excess lifetime-cancerrisks for-all-feceptors—————————————————

{r csidentcommmcthrkemndexcmﬁmekmm‘feSS'mamhc——_f——
acceptable risk level of 1 x 10° for cumulative carcinogenic risk, with the
exception of the RME residential scenario {risk = 2 x 10°). Arsenic has individual

cancer risk estimates of 2 x 10° and 2 x 10° for the RME residential and

commercial worker scenarios, respectively. All individual and cumulative hazard
estimates are less than the DEQ acceptable HI of 1.0.

3.3.2.4 Lead Risk Evaluation

Lead-was-only-identified-as-a- COPCin-Area-A—TFherefore, the discussion-in-this

section only concerns Aréa A.

Resident. The RME and CT lead EPCs in surface soil (0 to 3 feet bgs) are 6,190

mg/kg-and-540-mg/kg;-respectively.-Both-of these-concentrations-exceed-the
EPA Region 9 residential soil PRG of 400 mg/kg, indicating that there is a
potential for adverse health effects from exposure to lead in surface soil at Area

A. The RME and CT lead EPCs in surface soil are driven by the maximum

o | e o o | ] o [

detected lead concentration of 6,190 mg/kg, which was detected in sample B-
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68. If sample B-68 was removed from the Area A surface soil data set, the RME .

and-CTEPEs for the remaining data would be 192 mg/kg (based onthe

maximum detected concentration) and 30 mg/kg, respectively.

Commercial Worker. The RME lead EPC in surface soil at Area A (6,190-mg/kg)}—
~while-the-CFEPCis-less-thanthe EPA-Region 9Hndustrialsoit PRGof —————
750 mg/kg. As discussed above, if the maximum detected concentrations were

removed from the data set, the RME and CT lead EPCs would be acceptable for

the commercial worker,

|

Excavation Worker. The RME and CT lead EPCs in total soil (0 to 15 feet bgs)

whlle the CT EPC is less than, the EPA Region 9 industrial soil PRG of 750

mg/kg. The RME and CT lead EPCs in total soil are also driven by the maximum
detee&edJeaéeeneentratmweﬂéJQng/kthhaw%&deteetedmﬁampM&——
ereremoved-fromr the Area Atotal soitdataset; theremaining
maximum detected concentration would be 807 mg/kg, which jUSt slightly

exceeds the industrial soil lead PRG.

= |am | o

(

3.4 Uncertainty Analysis

Itissimportantto-fully specify theassumptions-and-uncertainties-inherentin the
risk assessment to place the risk estimates in proper perspective. For this risk
assessment, the general sources of uncertainty that are addressed include:

. o
—a—Data-collection-and-evaluation;

® - Exposure assessment;

m _Toxicity assessment; and

m Risk characterization.

3.4.1 Data Collection-and-Evaluation

The identification of the types and numbers of environmental samples, sampling
procedures, and sample analysis each contain components that contribute to
uncertainties in this risk assessment. For example, itis generally not practical to

' sample alt Iocatlons and medta at a site. Decisions were made to select a subset
media-based-upontheanticipated—————————

o | ] e [

' and background information of the site and the potentral contaminants’

chemical and physical properties. Exposune_dasgs_iamhgsile_thaLaLeJiasmLan—_
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3.4.2 Exposure Assessment

The-exposure-estimation-methods-are-subject-to-varying-degrees-of -uncertainty:
The degree of uncertainty generally depends on the amount of site-specific data
available. The following sources of uncertainty have been identified.

Exposure Scenario Identification. This HHRA assumes that receptors are limited
to residents, commercial workers, and excavation workers. If this assumption is
incorrect, future risks and hazards could be under- or overestimated.

Exposure Parameters and Assumptions. The standard and site-specific
expaosure assumptions may or may not be representative of the actual exposure
conditions and could under- or overestimate future risks and hazards.

- ==

Calculation of Exposure Point Concentrations. The 90 percent UCL on the

arithmetic mean, or the maximum detected concentration, whichever is lower,
the——————
calculation of the 90 percent UCL, each data set was evaluated to determine

whether the data were distributed normally or lognormally. As discussed

previously, if a data set was found to be neither normal nor lognormal, the data

‘set was evaluated as a lognormal data set. A lognormal distribution is common

among environmental data sets. The maximum detected COPC concentrations,

4——especmﬂmhmmlgn1ﬁtant‘eﬁetron the‘EPGS‘rBPd‘nTthE’HHR?\——

m  Area A. Carcinogenic PAHs, arsenic and lead were identified as
compounds of concern (COCs) in surface soil, while only lead was identified
as a subsurface COC. The surface soil expdsure concentrations for cPAHs,
arsenic, and lead are driven by the maximum detected concentration of
each COPC, which was detected in soil sample B-68 (B-94 for
dibenzta;hyamthracene)—Fhe second-highest cPAH detections were foundim
soil sample B-94 {detected between T and 2 mg/kg). The remaining cPAH
detections are less than 0.5 mg/kg, which are consistent with ambient levels
of cPAHs in_urban areas

L | o] e e

Arsenic was detected at a concentration of 12.9 mg/kg in sample B-68 and
ata concentration of 7.53 mg/ kg in sample B~97. All other arsenic

mg/kg (Hahn and Associates, 2001a). Additionally, it the arsenic

' concentration of 12.9 mg/kg were removed from the Area A surface soil
_l et, the resulting arithmetic. mean_concentranon_of_me_:emmmngdata__—
would-be-2:2-mg/fkg:
' : As discussed previously, the maximum detected lead concentration in
: surface-soil-at-Area-A-was-6;1968-mgrkg—TFhe second-highesttead-detection———
i was 192 mg/Kg, which is below the residential and industrial {or commercial)
Hart Crowser Page 25
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soil screening levels Lead is the only COPC identified in the HHRA as a

|
1
:r st lbsudaeereompemud—eﬁemwe#%ke—deteeted—atlevelsrabev&DEQ———

acceptabt ble evels;

= Area B. Benzo(a)pyrene and arsenic were identified as COCs in surface soil.
o subsurface swere identified at Area B The maximum detected
concentration of benzo(a)pyrene and the other three cPAHs evaluated are

: less than 0.2 mg/kg. These levels are-consistent with ambient levels of
J——GEAHWLW reas.

Arsenic was detected at a maximum concentration of 3.1 mg/kg in surface
soil, which is less than the Terminal 1 arsenic background level of 5.3 mg/kg
{Hahn and-Assaciates; 2007a):

COCs were identified at AOC C. Arsenic was detected at a maximum
concentration of 2.9 mg/kg in surface soil, which is less than the Terminal 1
arsenic background level of 5.3 mg/kg (HAI, 2001a).

l m  Area C. Arsenic was identified as a COC in surface soil. No subsurface

:'——‘——AssnmpﬁcmdsmdrShtefmdiﬁomrTheinhemnmssmpﬁmiﬂharmtmr——— '
' _ _ COPCT concentrations are the same as current concentrations. In general, this

assumption overestimates COPC concentrations and resulting exposure intakes.

—| Chemical Characterization. The sampling strategy used in collecting the soil
samples that were used in this HHRA was purposive rather than random.
l Because the potential current and future receptors are assumed to visit the

entire srte—neHusHhe—areas—!hat—arecentammated—ﬂaeexpesnfewﬁt——
concentrations used likely overestimate potential risks and hazards.

l ' Modeling Procedures. DEQ’s Risk-based Decision Making guidance was used
to estimate the volatilization from groundwater to indoor and outdoor air.. The
—r assumptions used in these models introduce uncertainty to the degree that they
: ' do not reflect actual conditions. There is significant uncertainty associated with
— e-volatilization model used-to-estimate indoer-and-outdeor-airconcentrations————————————
based orrsoitand groundwater-concentrations—Areas of uncertainty inciudes,

but are not limited to:

4 ; m__ COPC Conceniration: The model assumes the COPC concentrations-are
' homogeneous over the entire area being evaluated. Since some COPC
I concentrations are based on the maximum detected concentration, this is a
T conservative assumption that is likely to significantly overestimate the
I‘ amount of contamination present.
m  Building Parameters: The model uses various building parameters as a basis

"_laubejmmar_concenUAﬁonssucbﬁbuﬂdmgxommeiomuﬁa—— '
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(essentlally the helght of the bmldmg) bwldlng air exchange rate (the

crack t'mckness, and the foun‘datﬁn‘c"ra“ck fractiorm (thatis; the fraction of the
building floor that contains cracks). Many of these assumptions have a linear

ir exchange rate is doubled, the
mdeepameeneenkaﬂenwaulédmpwhalﬁﬁmmdddse&ssumeﬁhere——
is no vapor barrier under the foundation and that the building is not under

pasitive pressure. Default building parameters w_ere used in this HHRA.

- | e

mmﬁmﬂhé-msmmth‘éﬁr—m—mm———
such as diffusion coefficients, Log K. or Log K, Henry’s Law Constant,

vapor pressure, and solubility. These values can vary considerable in the

literature._Default chemical parameters included.in the REDM modelwere
used. These COPC-specific parameters can have a significant effect on the

model results and, therefore, the degree that the parameters used represent

actual conditions at the site may lead to an overestimation or

underestimation of actual air concentrations.

Assessment

I

Whether verified by consensus among EPA scientists or not, uncertainty is
present in the derivation of toxicity factors, and several assumptions are

necessary. The factors used in the_derivation_of toxicity factors_that add

uncertainty to the results are presented below.

B Extrapolalion from Animal Studies. Extrapolating human health risks from
animal studies is complicated by physiological and pharmacaokinetic
differences. Similar toxic effects are not always observed in all species or at
similar-relative-coneentrations{when-corrected-forbody-weighty.—These——M
—extrapolations may overestimate or underestimate the actual chemicat
toxicity to humans. '

High-Dose to Low-Dose Extrapolations.” ToxiCity valtes are generaliy based

on laboratory studies using high chemical exposures. Dose-response trends

observed at high doses are generally assumed to be linear at low doses.
Because-dose-responserelationships-atlow-doses-are-largely-unknown——
assuIming a linear relationship may overestimate orunderestinvate chemicat

toxicity at concentrations in the extrapolated range.

TR P

® Population Variability. [aboratory animal sttdies generally use animat
strains that are genetically similar, yet the human population is genetically
diverse. Because methods for estimating toxicity in more susceptible

&chtldren—arehrgely—undeveleped—suehesﬂmate&may————
overesnmate—orunderesnmate—chemmaimuy
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m  Available Studies. Not all toxicity valties are based on the same amount or

quality-of research—Asnew studies-are-performed-and-reviewed, toxicity ————
values can changge.” The less information available on a chemical, the greater

the possibility that chemical toxicity will be overestimated or underestimated.

o |

|

-uncertainties discussed-above-are-addressed-when-developing RfDs by ————————————
dividing the no observable adverse effect level (NOAI;L) from animal studies by
uncertainty factors of up to 10,000. :

Uncertainty associated with determining chemical carcinogenicity is reflected in

the weightof-evidence classification groups assigned to carciriogens. In

addition; uncertainties are introduced because SFs are derived from the low-

daose end of the dose-response curves, and the experimental studies are usually

conducted at the high-dose end of the curve. The selected 95 percent UCL of
ﬁmejlope@ubedos&resp'onsecumei&consideceiMppekbouncuoxieky——
value—Therefore,it-is-unlikely-that the-SFs-will-underestimate-risk—Actual-cancer

risk may range from alow of zero to the upper limit defined by the model.

- |- |-

Uncertainty is also associated with using oral toxicity factots to evaluate dermal
exposures. The use of oral toxicity factors as surrogates is necessary because
there are no dermal toxicity factors approved by EPA. Most of the uncertainty
exists because itis not known whether the compounds in question exhibit the
‘same toxicity via dermal contact as they do via the oral pathway. Default oral
absorption factors were used to adjust the oral toxicity factors so that the

alculated—feHh&defmaHaathwafeeﬂldbeeva}ua{ed—Th&use———
sorptionrfactors tnay bias the risk-and fvazard estimates highor]| tﬁ——

-

; The use of surrogale toxicity factors for chemicals lacking toxicily factors may
1;'——7_under;oLomesﬁmatethe4aotenﬁaLdskxodmatdsﬁ____—'_—

+

- 3.4.4 Risk Characterization

_l This HHRA used EPA’s standard algorithms to calculate chemical intakes and
' associated health risks and hazards. There are certain assumptions inherent in
i the use-of-these-equationsthat add uncertaintyFor-example,-calculations-of
carcinogenic-tisks-and-non-carcinogenic-His-assume-the-additivity of toxic
effects. This assumption adds uncertainty to the assessment and may result in an
l overestimation or underestimation of the potential risks, depending on whether

synergistic or antagonistic_.conditions_apply._Exposure pathway risks are
combined assuming that a single receptor may be exposed to contamination
l through a selected number of pathways concurrently. This is a conservative
estimate that may overestimate riéks_and hazards. Additionally, the standard -
_' ' algorithms used do not consider certain factors, such as absorption or matrix
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effects. In cases where these processes are important, the risk estimates may

restimate-or-tnderestimate-the-potential human-risks-at thissite———————————

_' 4.0 LEVEL 1 SCOPING ECOLOGICAL RISK ASSESSMENT
. The purpose of the Level 1 Scoping ERA is to provide a qualitative determination
' of whether there is any reason to believe that ecological receptors and/or
exposure pathways are present or potentially present at or in the locality of the
facility. The outline for the Level 1 Deliverable {Ecological Risk Assessment
l Guidance; Attachment 3, DEQ, 1998) was generally followed for presenting the

resuftsof the-Level-1-evaluation-in-this section._ The existing data summary-and
_| ' the resuits of the land and water use survey are presented in earlier sections of
this report. Appendix C presents photographs taken at the T1S Site during the

site_visit and_Appendix D _presents._ DEQ_sicologncaLScopznngeckllsL—___—

in addition to the Level 1 Scoping ERA, a Modified Level 2 Screening ERA was
I _ ~ conducted on the groundwater data available for this site. The Modified Level 2

Screening ERA was conducted to determine whether constituents were present
in groundwater at levels of concern for aquatic ecological receptors.

Al—t1ﬂensmvefnwronmems

I The site and surrounding properties are all zoned heavy industrial and are
bein used for the:,e purposes. The Willamette River borders the T1SSiteon
istosically-used-forcommercial-use-and-the

l . entire site has been developed. The site does not provide high quality habitat
' to the local ecological community. There are no designated wetlands on the
. locality of the facility. There are also no identified sensitive environments in
1 the locality of the facility. ‘

:l——;4.—2—1’hreatenecfand—Endangerethpecies

The Oregon Natural Heritage Program (ONHP), which monitors
threatened and endangered (T&E) plants and wildlife, conducted a data
ius_of the site. A letter from

the ONHP is included in Appendix E. The ONHP identified the historical
l presence of the following species:

l Federal Species Listed as Threatened

m—Oncorhynchus-mykiss{Steelthead{t:ower-ColumbiaRiverand-Ypper

' Willamette River]). _
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»  Oncorhynchus tshawytscha (Chinook salmon [Lower Columbia River and

Upper \’”}llameﬁe—RweFB—-————
\»' ry

Candidate for Federal Listing as Threatened

»_Oncorhynchus kisutch-{Cohosalmon [Lower ColumbiaRiveref)-————————————————

Federal Species Listed as Proposed Threatened

m  Oncorhynchus clarki clarki (Coastal cutthroat trout [Columbia River/SW
Washington).

rederal Species of Concern

_ﬁCagazacbmtawnsendlLtawmeadu(Eaaﬁcwestem_&gEamiBat)_l ast
observed-in-1

W Antrozous pallidus pacificus (Pacific Pallid Bat) ~ Last observed in 1927,

B Clemmys marmorata marmorata (Northwestern Pond Turtle)

®  Aster Curtus (White-Topped Aster) - This population is assumed extinct.

R R P S SR g

I

e Species-Listed-as-Endangered—

®  Falco peregrinus anatum (American Peregnne Falcon) - Nesting observed
in 1997.

State Species Listed as Sensitive-Critical

m  Chrysemys picta (Painted Turtle).

===

State Species Listed as Critical

m  Cimicifuga elata (Tall Bugbane) - Last observed in 1993.

'f&E*specieywerernUrobservedirrﬂre‘upiand'pUrﬁons—ofﬂﬁs site on our
écological scoping Visit.

- |a

|
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4.3 Site Visit Summary

This-section-describes-the-results- of Hart-Crowser's- October 2,-2001;visitto- the

site to assess whether ecological receptors and/or exposure pathways are
present or potentially present at or in the locality of the site. The discussion of

ecological features present at the facility is based on our onssite observations

Photographs taken during the site visit are provided in Appendix C.

4.3.17 Observed Impacts

Impacts to the site and surrounding properties attributable to contaminated
environmental media were not observed._The_entire_site has been developed

for-commercial-and-industrial-use;-as-such,-native-vegetation-has-been-replaced——————————

with buildings and pavement.

4.3.2 Ecological Features

Ecological features were assessed by evaluating the habitat within the locality of

the-facility.—Appendix-D-presents-the-cheeklists-used-in-this-evaluation:

" Upland. The T1S Site consists of approximately 21-acres of flat terrain with
limited on-site vegetation. The site is 99 percent ruderal and 1 percent vegetated

(Figu[e 2 and Photos.in Appepdix Q). lp]apd vegetation is limited to a smalf

bank area that slopes immediately bordering the Willamette River. The types of
vegetation observed in this bank area were limited to invasive, weedy species

such as Blackberry (Bubus sp.)). Additionally, limited vegetation was observed in

cracks in the pavement throughout the site. In general, the entire upland site has
been paved or developed and provides very poor habitat quality and extremely

| G Ty | y i H M t A ra
nnicu potlciia LCpPWUro.

433 Ecologically Important Species and Habitats

Ecolnmcall;umpnrtanuenesml_sp,eqes,_mdudmgthrgatened_qngndangered

animals were not observed on or adjacent to the site.

o | o b ] [ e |

4.4 Exposure Pathways

A general evaluation of potential receptor-pathway interactions is provided in
mmmwm&obm CSM

on-Figure-4—As-summarized-on-the-checklists-provided-in-Appendix-D-GCORGCs

are currently present in soils within the locality of the facility. However, there
are no current expostre pathways present for these contaminants to reach

ecological receptors within the locality of the facility. The majority of the site is

currently paved or is covered by buildings. The absence of upland habitat
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I results in no complete exposure pathways to terrestrial species. The fact that the

' jor S|tets-pavedor-develeped—hmlts-thepotent;al for- everJand-——
. transport (via surface erosion of soil) to cause migration of any contamination
present in surface soil to the Willamette River. . '
l The Rl found id T ‘ | I nsoll and
migration or direct release of praduct from the T1S Site to the adjacent
li - Willamette River is expected.at this site. The Preliminary Assessment {(PA)

completed for this site by the Port (Port of Portland, 2000) evaluated the
potential for storm water discharges to transport contaminants from the T1$ Site
to the Willamette River. The PA concluded that “there is also a low potential for
upland-activities to-have resulted-inreleases-to-the-Willamette-River via
stormwater discharges”.

groundwater. A groundwater monitoring program was initiated by Hahn and
Associates and seven monitoring wells were installed at the T15 Site (Hahn and

I Associates, 2001b). Because the movement of shallow groundwater at the site
has been found to be in the direction of the Willamette River, a modified Level 2
l_ Screening ERA was conducted on the available groundwater monitoring data to

determine whcther contaminants are present i groundwater at conc émmlom—*—

at Jevels of potential concern to ecological receptors. |

Wa ERA were
- g ERA wi

14

and further discussed with DEQ in Port of Portland’s Response to Review
Comments letter (Port of Portland, November 12, 2001). The available

L — groundwater monitoring_data were screened:against appropriate DEQ

| ' - Ecological Screening Benchmark Values (SBVs) to detenmine whether the

' detected concentrations of contaminants exceeded the risk based screening

levels. The Modified Level 2 Screening of groundwater data is presented in
Table 12.

Fhe grUUllUWdler monitoring well-data-from eachwelkwere screened—agamst—ﬂie—

Freshwater Aquatic SBVs. No PAHs or VOCs were detected in groundwater at

concentrations exceeding their corresponding SBVs. There were two metals :

(lead_and mercury in MW-3 and lead in MW-7) for which the total metal
concentration-exceeded-the-corresponding-SBV-—However,-the-analysis-of-the
dissolved fraction of lead and mercury from monitoring wells MW-3 and MW-7
indicates these metals were not detected in.the samples and there are no

_detected concentrations of analytes that exceed the SBVs. As dissolved metals -
represent the bipavailable fraction of metals in aqueous media, it is concluded
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that there are no constituents in groundwater at levels of concern to aquatic

ological-receptors——

4.5 Conclusions and Recommendations

1

In October 2001, Hart Crowser completed a Level 1 Scoping ERA for possible

ecological receptors and pathways at the T1S Site. The site visit and historical

-~ research did not identify any ecologically important species or habitats presentin =~
— ion-of-this-site—The site-is-almostentirely-paved-orcovered by —M—

—buildings: f-upland-habitatresults-inno-complete-exposure
Y Y

pathways to terrestrial species.

A Madified Level 2 Screening ERA was conducted on the available groundwater

data collected at this site. There were no detected concentrations of organic
constituents in the seven groundwater monitoring wells that exceeded their

corresponding Feological SBVs—There were-two-metals-{eopper-and-lead)

detectedin-groundwaterthat exceeded-SBVs based-onthe-analysis-of unfittered,
total metals but when the same samples were analyzed for dissolved metals,
copper and lead were not detected. The dissolved fraction of metals represents

the bioavailable fraction in aqueous environmental media. Therefore, it is

concluded that there is no potential for adverse ecological impacts to aquatic
ecological receptors from the discharge of groundwater to the Willamette River.

No-further ERAactivities-are-warranted-at-this-site:

5.0 LIMITATIONS

Hart Crowser performed this work in accordance with generally accepted

professionat-practicesrelated-to-the-nature-of-the-work-accomplished-in-the

same-or simifar focalities, at the timethe-services were performed. Thisteportis—
for the specific application to the referenced project and for the exclusive use of
the Port. No other warranty, express or implied, is made.

6.0 REFERENCES

DEQ, 1998. Guidance for Ecological Risk Assessment: Level [ Scoping, Final.
November 1998.

—DEQ; 1999 Risk-Based-Decision-Making-for the-Remediation-of -Petroleum-=

Contaminated Sites. September 1999.

DEQ, 2000. Guidance for Conduct of Deterministic_ Human Health Risk

' -~ Hart Crowser

Page33

ary-18-2002—

POPT1S601146.



—i - DEQ, 2001 -Guidance for Ecological Risk assessment, Level Il Screening
Benchmark Values. Corrected March 2001,

:l——'—@%%%mseﬁment-@waneeio@ummmmﬁmﬁeauh——_—

Evaluation Manual {Part A). Office of Emergency and Remedial Response.
EPA/540/1-89/002.

_ Assessments, Final. December, 1998. Updated May 2000.

EPA, 1992. Supplemental guidance to RAGS: Calculating the Concentration
Term, Intermittent Bulletin, Volume 1, Number 1, Publication 9285.7-080,
May1992°

EPA, 1997. Health Effects Assessments Summary Tables, Annual FY 1997.

EPA—2800a—Region-9-Preliminary-Remediation-Geals {(PRG} 2000 ——————————————————

November 1.

EPA, 2000b. Integration Risk Information System (IRIS). Ondine Database.

Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Monitoring.
Pacific Northwest Laboratory. Van Nostrand Reinhold " New York.

dn b o] o] o e

Hahn and Associates, 2001a. Terminal 1 South Remedial Invesligétion Report.

july-12,2001-(Volumes1-and-2).

|

Hahn and Associates, 2001b. Monitoring Well Installation and Groundwater
Sampling Report. December 19, 2001.

Hart Crowser, Risk Assessment Work Plan, Marine Terminal 1 South, 2100 NW
Front Avenue, Portland, Oregon. October 11, 2001.

Maul Foster, 1998. Focused Environmental Site Assessment, Terminal 1,
Between Slip No. 2 and the Freemont Bridge, Northwest Portland, Oregon.

A 2 1908
NIRULL 2, T IJJ0%

Port of Portland, 2000. Prefiminary Assessment, Port of Portland Terminal 1,
2200 NW Front Street, Portland, Qregon, 37209. September 18, 2000.

RETEC, 1997. Groundwater Beneficial Use Assessment for the Hoyt Street
Railyard and Surrounding Area, Portland, Oregon. March 27, 1997.

Hart Crowser : ; Page34
15191:01January-18,2602 -

T ..{ - o e |-

POPT1S601147



POPT1S601148



6¥1109S511d0d

Table 1|- Area A COPRC Identification Table

Marine [Terminal 1 Sputh Risk Aﬂaessment
'Pon'lanp. Oregon

| oll (Concentrations in ma/k Greundwater (Congontrations In ) I ultiple Medla

L PRG Cij ] COPC? | RijRj || COPC? || PRG 1 ] COPC? R)l | COPC? SR coPc?
Total Potroleum Hydrochrboas I - |

Diesgl : NA 1.2E6+03 - Yés' - Yes' NA 4.2B+02 - Yes' | . i= Yes' na No
ol NA | 1.8E+03 - Yes' - Yes’ - ND - - - - na No
Somivolatiles : 7

phthene 3.7E#03 | £.6E+400 | 1.8E-03 No 8.9E.06 No J.7E+02 { 7.28-01 | 1.98.03 No 7.6E-04 No 3.7E-03 No

Acenaphthyleng 56201 || 1.5E-04 No 7 6607 No - rqg - - =1 - 16604 No
Anttylcans 116401 [ 5.2E-04 No 2 8EKI6 No - - - - 1 - q2E-04 No
Benzp(a)anthracane 9.4E+00 || 1.5E+01 Yas 7.66-02 Yes - = — [~ Pl 1|5E+01 Yes
Banzp(a)pyrena 7,1E+00 || 1.1E+02 Yas 5.76-01 Yeos - D - - ~ - 111E+02 Yes
Benzb(b){luoranthens) 4.2E400 | 6.8E+00 | [ Yhbs 3,4E-02 Yes - \?,'DL - ~- - - B/8E+00 fas
Berzb(g.h.)psrylene 3.86+H00 || 1.6E-03 No 8.26-06 No - ND - - [~ - 1BE-03 No
Benzb(kjfluorantnens 5.5E+00 || 6.0E-01 No 45608 No = ND - - = - 8 9E-01 No
Chrygen 9.6E+00 || 1.5E-01 No 7.8 No - ND = -~ = - 1.5E01 No
Oi ahanthracens 3.56-D1 || 5.6E+00 | | Yps | 2.8E02 No -~ ND - ~ = = SI6E+00 Yes
Flug ne | 2.0E+01 || 8.5E-03 No 4.3505 No - E - - = = 8.56-03 No
Fluorbne | 5.7EH00 | 2.2E-03 No 1.1E05 No - D - ~ - - 2.2203 No
Indeno(1.2.3-cd}pyrens 3.46+00 § 5.5E+00 ps | 2.7E:02 Ne - ND 1] = - = = S5|SE+00 Yes
(Naphthaléng 7.9E+00 | 1.4E01 No 7.1?4 No 6.2E+00 | 2.9k-01] | 4.7E-02 No 1.8E-02 No 4.9E-01 No
Phenpnihrene 3.56+01 | 1.6E-03 No 8.02-08 No 1.96+03 | 1.36+00 | 6.9E-04 No 2.76-04 No 24,3503 No
m 2.8Ev01 || 12602 1| No__| S.0=5l|  No = D = - - - f2E02 No
Metajs |

Antinjony! BT | 2.0E+D1 | 6.3E-01 No 3.26:03 No - ND - = — - 6.3E-01 No i
%@ 385801 | 1.36+01 [[33E+01 || Yes | 1.76011| Yes I |~ NE = = = ~ [ 3kEs01 Yas :
Cadmiun PER01 | 7.4E+00 || 20501 No__ | 1.0E:03 No ~ "ND - - - - 2.0E-01 No
Chromium 2 1ER02 | 4.3E+01 || 2.1E-01 No 1.0E-03 No - ND - - - -~ 2.1E-01 No
Copplr XE 2.96402 || 9.9E-02 No S.0604 No = NE = = = = J.9602 No
Lead 4.0E 6.2E+03 [ 1.5E+01 Ygs 7.8E-02 Yes - . NE - - ~ = 1156401 lYes
Merey 2.3E401 | 976400 || 4.1E-01 No 21603 No - ND - - - - 4.15-01 No
Nickgl .BE 8.4E+01 [ 40802 [ [ No 2.08:04 No - ND - - = - 4.0E-02 No
Thalum 2 3.56+00 | 87601 |1 No 3.%3 No = @ = = = — | 8701 No
Zing | 2.3 3.0E+0p2 | 1.3E02 0 6. 5 No - D - - ~ - 1.3E-02 No
Volatilos 1 ]

Acetone BEH03 | 22ED1 | 14604 [| No 7.16-07 No - ND - - - = HL4E-04 No
2-Butanohe 7.3ER03 | 3.6E-02 | 4.7E-068 No 24508 No - ND [| - - - - 47808 No
Tetrachlofosthens - nd - Na - No 1.1E400 | 2.88+0d | 255+00 Yes 9.4E-0 Yes 2,5E+00 Yos
R 2.0E+02 265400 | jt

N} 3.0E+01 5.02+00 .

Ni] 3.3E02 : 2.06-01 :

FADATAobS\Port of Porddnd\15181-01 T-1 Ridk A Tablés\Taltes 1-3, COPQ

Notss: . .

) CQPC |dentified based lon the presdnce|of TPH In sils soils and groundwater. No PRG islavailable forj scrgening.

varigblos: J Acronyms:

PRG [ EPA Reglon 8)PRG (resldential for|soll, tap watgr far groundwater). NA = Not Availabla.

Ci| = Maximum detected concentratlor) of ¢ompound | lﬁm dium ). ND = Not Detdcted. )

Rl = RleK ratio for cur'npmfnd | In medium | (CIYPRG); compaund Is a COPG if R|j Is greglor than 1. NE = Not Evaliated (only volatle compounds evatuated),

Rf = Sum|of risk ralfos forjmedium j. ~ o Not Applichblo

Ni] = Number of compounds | detected in rinedlum J.

RI/R} = Compound Is @ COPC If this ratio s greater than 1. )

SRIj # Summary risk ratio|for campound | In el medla (total R[j across ajl media); compound|ts 8 COPC If Sri]Is greater tl’rn 1.

Shast 1 of]
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Tahle 2 - Area B|CQPC ldentification Table
Marine|Terminal 1 $outh Risk Assessment
Poriland, Oregon

Soil (C: tions in my/kg) Groundwater Con-'ﬂb‘atlons in pg/t) Meodium
L_L PRG C COPC? RIR] OPC? PRG GClj Rij GOPC? RI}R) COPC? SR COPG?
Total Pefroleum Hydrocarhons [
Diesdl NA Yes' - Yes' NA [ ] 4.2E+02 - Yeg' — Yes' na No
ol 1 NA Yes? - Yés. 1 — ~ - - - na N
Semivoldtiles
Acenaphthens 3.7E+03 No 13.8E-04 No 3.76+02 | 7.2E-01|| 1.9E-03 No - - 3/1E-Q2 No
Acenaphihylena 3.7E+03 [12. . No 1.2€06 No R NO - - - - TIEDS No
Anthrecatie 2.2E+04 | [6.8E+01 | 3.1E-08 No 5.2E-05 Na ND - - - - 3.1E-03 iNo
Beanzo{a)gnthracane 8.2E-01 |[1.6E+00 | 24E+00 Yes K.1EL2 Yes - ND - - - - 2.4E+00 Yeas
Banzb(a)pyrens 6.2E-02 []2.4E+00 | 3.8E+08 | Yes | | 5.3E-0% Yos N ND - - - - 3BE+01 | Yes
Benzo(b}iiuaranthend 6.26-01 [{1.5E+00 | 2.5E+00 Yas 4.2E-02 Yos - ND - - - - 2.5E+00 Yes
Benzo(g.b.)\perylane 2.3E+03 [|2.5E+00 | 1.1E-0] No 1.8E-05 No - ND - - - - 1E-03 No
B (k)fluorantheng 6.2E+00 [ {1.1E+00 | 1.8E-0 No R.8E-03 No ~ ND - -~ - - 1.8E-01 No
Chrygen 6.26+01 | [1.9E+00 | 3.0E-07 No BIE04 No B ND - — - - 3.0E-02 No
Dibernz(ah)anthracane 6.2E-02 [{2.5E-01 | 4.1E+:0D Yes 6.8E-02 Yés - ND - - - - 4 4E+00 iYes
Fluoranthene 2.3E8+03 | 12.0E+02 | 1.2E-0 No R.1E-03 No - NE - -~ - - 12E-01 No
Fluorene | 26E+03 [[1.7E+02 | 6.7E-03 No 1.1E-03 No - ND - - - - 67602 No
Indeno(1,2.3-cd)pyrena 6.2E-01 | [1.6E+00 | 2.5E+0D Yas 4.2E-02 Yes ND - - - - 25E+00 [ Yeg
Naphthalene 566401 | [4.0E+00 | 7.1E-02 No 1.2E-03 No 8.26+00 { 2.9E-01[{ 4.76-02 Ng -~ - 1.2E-01 No
Phenénthrene 2.2E+04 [ |7.0E+02 | 3.2E-03 No 6.3E-04 No - 1.88+03 | 1.3E+00({ 6.8E-04 Nd - — 3.8E-02 No
Pyrane 2.3E+03 | [1.4E+02 | 8.2E-02 No 1.0E-03 No -t ND - - - 8.2E-02 No
Motals
Antinfigny 3.1E+01 7.&-01 2.3E-07 No ‘B.8E-04 No - ND ~ - - - 28802 No
Arsenic 3.9E-01 | |3.6E+00 | 9.2E+00 Yas 1.5E-01 Yés e NE - - - - 9.PE+00 Vas|
Barylllum 1.5E+02 | [2.3E-01 | 1.SE-03 No R.6E-05 No ~ ND - - - - DBE-03 No
Cadmlum 3.7E+01 [[1.3E+00 | 3.6E-02 No B.1E-D4 No - ND - - - —~ 3.BE-02 No
Chromiun 21E+02 | [1.6E+01 | 7.8E-02 No 1.3E-03 No - ND - - - - 7.8E02 No
Copper 2.8E+03 []2.7E+01 | 8.3E-01 No 1.8E-04 No ~ NE - -~ - - 9.8E-03 No
Lead 4.0E+02 1._25}E402 3.0E-0 No 5.1E03 No - NE - - - - 3.0E-01 No
Mareury 2.3E+01 | [1.5E-01 | 6.2E-07 No 1.0E-04 Na ~ ND - - - - 8.2E-03 No
Nicksl 1.6E+03 | [2.4E+01 | 1.5E-02 No 2 6E-04 No - ND -~ - - — 1.6E-02 No
Thallibm 5.2E+00 | [6.1E-02 | 1.2E-02 No R.OE-04 No - ND — - - - 1.2E-02 No
Zinc 2.3E+04 | [1.4E+02 | 8.1E-D3 No n.Ce04 No ~ ND - - - - 8.1E-03 No
R 8.0E+0 §5.0E-02
Nij 2,.9E+01 410E+00
4N} | | 3.4E-02 L6E-01 |
N FADATAUcbsFort of Portiand\16161-01 T-1 Risk AsspssmennTablesiTatlies 13, COPC

otes:

11 COPC Identified based on the presence of TPH In slteJ scils and groundwater, Na PRG Is availaile for scresning.
Variables: ) Agronyms:
PRG ¥ EPA Ragion § PRG (residentlal for soll, tap water for grounawatar), NA = Not Availabie.
Cij= Maxymm detecled cancantratian of compound|l In redium j. ND = Not Detacted.
Rij = Risk| ratio for compound 1 In megium j (CI/PRG}; compound Is 3 COPC if Rl is preater than 1. NE = Not Eval axéd (only volgtile compounds| avaluated).
R] = um|of risk ratios for medium j. -~ = Not Applicable.
Nii = Nurrber of compour(ds i detected inf medium ).
RIR) = Compound is|a COPC If this [atlg Is greater than 1/NIj.
SRij 4 Summary risk ratid for compound | in all madia (lokal R across ail media); compeund Is a COPC|if Srij Is graptenthan 1.
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Table|3 - Area C|COPC Identification Table
Marine Terminal 1 South Risk Assessment
Portland, Oregon
_ Soil|(Concentrations in mgk e JE Groundwater (Concentrations Inlug/L) Meqlum
PRG Cij Ri] cCOPC? i/Rj CORC? PRG Cj Ri] COPC? RIJRj PC? SR COPC?
Metals I |
Arsenic 3.9E-01 | 1.2E+01 | 3.0E+01 Yes 9.9E-01 Yds - - - - - L 3.0E+01 Yés
Benyliium 1.5B+02 | 7.8E-01 | 5.2E-03 No 1.JE-04 ND —- - - - - b~ 5.2E403 No
Cadmium 3.7E+01 | 1.3E+00 | 3.5E-02 No 1.2E-03 Ne = - - | - - - 3.5E402 No
‘Chrémium 2.1B+02 | 2.6E+01 | 1.2E-01 No 4.0E-03 Np —~ - - | - - te 1.2E-01 No
Copber 2.98+03 | 1.9E+1 | 6.5E-03 No 2.1E-04 Np = —~ - - - - 6.6E403 No
Lead 4.0B+02 | 1.6E+01 { 3.9E-02 No 1.8E-03 Np - - - - - L 3.BE-02 No
Nickel 1.6E+03 | 1.8E+01 | 1.2E-02 No 3.0E-04 Np - - - - - = 1.2E02 No
Zinc| 2.3E+04 | 7.7E+01 | 3.3E-03 No 1.1E-04 “Np - — - = - 3.3E403 No
R 3.0E+01 0.0E+0
NIj 8.0E+0Q 0.0E+00
[N 1.3E-01 -]
FIDATAUODS\Porof Forland\15191-01 T+1 Risk AssesdmentiTabed\Tables 1-3, OOTC
Varigbles: Acronyms:
PRQ = EPA Region 9 PRG (regidentia! for sqil, tap water fi rgroundwatér). - = Not Applicable.
Cjj 5 Maximum detecled concentration of compobind i in mediym j. '
RI} g Rigk ratio for, compound i in medium | (GiyPRG); compouhd is a CQPQ if Rij is greater than 1.
Rj =(Sum of risk ratios for mediym |. .
NJj 5 Number of compounds i detected in medium j.
Rij/Rj =Compaund is;a COPC if this ratio is greater than 1/Nij. . .
SRij = Summary risk ratio for campound iin all media (total Rij| across ali madia); compound Is a COPCif Sri} is greater than 1.
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Table |4 - Exposure Point Concentrations: Soil and Groundwater
Marine Terminal 1 South Risk Assessment o
Po{ll nd, Oregaon
, - EPC
: Detection | |SQL Range| | Detect Range Samﬁ fe |D of Maximum Arnthmetic
Analyte Frequency | | {Min-Max) {Min-Max) Detection Distribution 190 % UCL Mean RME i CT
A: SURFACE| SOIL (0 to 3 feet bgs) |
PAHs In mg/kg i
-| Benzp(a)anthracene 7/18 0.0134-1.0| | [0.0275-8.35 B-68 Weak Lognormal|| 2,0E+00 ﬁ.?E-O1 2.0E+00 |6.7E-01
Benzp(a)pyren 7{18 0.0134-1.0|{ [0.0292 -7.06 " | B-68 _Weak Lognormal || 1,8E+00 5.5E-01 1.BE+00 | 5.5E-01
Benzp(b)fluoranthene 6/18 0.0134-1.0|{ |0.0189 -4.22 . | B-68 Weak Lognormal| 1|4E+00 4.0E-01 1.4E+00 4.31&3-01
Dipe z(a,h)antlhra‘ 8ne 3/18 0.01-1.34 0.033 - 6.15 B-94 Woeak Lognormal| 1.8E-01 4.0E-02 .6E-01 {9.0E-02
Indeno(1,2,3-cd)pyrene ‘618 0.0134-1.0|| 10.0131-8.38 B-68 Weak Lognommal} 7.4E-01 2.8E01 7.4E-01 | 2.8E-01
Metals in mg/kg ' )
i 7110 .| 1.0 1.49-12.8 B-68 : Lognormal 8,4E+00 | | 3.3E+00 || §.4E+00 (3.3E+00
7112 110 - 10.0 9.21-6,180 | B-68 Lognoma| 1U7E+04 5.4E+02 §.2E+03 ||5.4E+02
5/18 24.4 - 506 36.0-653 ; B-68 Assm. Lognormal| 1,8E+02 8.7E+01 1.8E+02 ||9.7E+01
6{18 50.0-61.7 72.1 - 1,300 B-94 Assm. Lognormali 3|8E+02 2.1E+02 3.8E+02 |[2.1E+02
SQOIL (0 to 15 feet bgs) | .
Benzo(a)anthracene 16/41 0p1 -10 0.0203 - 9.3p B-68 Weak Lognormal | 3.5€-01 3.7E-01 3.7E-01 {3.7E-01
B | . 16/41 0p1 -1.0 ||'|0.0157 -7.05 B-68 . Weat Lognomal| 3.7E-01 3.3E-01 ]3.75-01 3.3E-01
nthene 16/41 0b1 -1.0 0.018 -4.22 . .| B-68 Weak Lognormal 3!.4E—01 4.7E-01 13.45-01 2.7E-01
hratene 641 0.01 - 1.34 0.015-Q.35 . B-38 Weak Lognomal 7;.05—02 §.0e-02 [.0E-02 | 6.0E-02
d)pyrene 14/41 001 -1.0 0.0131 -8.38 B-68 Weak Lognormai| 2.0E-01 1.8E-01 2.0E-01 1.jE-01 )
12/15 10 1.35-12.9 B-68 Lognormal | 6loE+00 || 34E+00 || §.0E+00 3.4E+00
11/18 1/0-10.0 2.73-6,190 B-68 Legnomat 5.0E+03 4,.3E+02 5.0E+03 (4.3E+02
11/53 24.4 - 506 25.5-1,170 - |B-102 Assn). Lognormal 8l7E+01 9.6E+01 9.6E+01 (19.6E+01
1 11e/83 50.0 -69.4 62.0 - 1,760 B-102 Assm). Lognormall 18E+02 2,0E+02 2.0E+02 [i2.0E+02
AREA A: GROUNDWATER . - 1
Tetrachloroethene | W2 {1 110 { 2.76 { MW-~1 | NA 218E+00 [ | 2\8E+00 [i 2.8E+00 {2.8E+00
Please refer to notds at end jof table. :
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" Tahle|4 « Exposure Point Concentrations: Soil and Groundwater
Maring Termln:! 1 South Risk Assessment '
Portland, Oregaon _ i
EPC
o ﬁcﬂon SAL Range | Detect Range |Sample |D of Maximum Anthmetic
Analyte| Frequency | | (Min-Max) (Min-Max) | Detection Distribution (90 % UCL Mean RME CcT

AREA B: SURFACE SOIL (0 to 3 feet bgs)

P In mglkg : J
Bgnz (a)anthrelace e 4717 4.0134 - 0.067{ 0.0448 - 0.149 B-87 Lognormal 1.7E-01 §.0E-02 1.5E-01 ||6.0E-02
Banz (a)pyrenle A7 0.0134 - 0.067| 0.0501 - .1ﬁ8 B-87 , Logriormal 2.1E-01 7.0E-02 1.9E-01 {|7.0E-02
Banz (b)ﬂuorapth ne A7 0.0134 - 0.067] D.0402 - 0.134 | BH4/B-64a Lognomal 1.8E-01 §.0E-02 J.3E-01 6.0E-02
Indeno(1,2,3-cd)pyrene A7 0.0134 - 0.067| 0.0281 -0.11 7 B-64/B-64a . Lognormal 1.4E-01 §.0E-02 2E-01 |5.0E-02

4/4 - 2.6-3l1 _ B-31 NA 3l1E+00 | | 2j9E+00 || 3.1E+00 [2.9E+00
4/9 50.0 1,170 - 6,030 B-5 Weak Lognormalll 116E+05 | | 112E+03 || 6.0E+03 |[1.3E+03
SOIL (0 to 15 feet bgs : )

PAH: "P mgikg . . _ i
B nzcla(a)anthre cens 13/19 0.0134-67 0.02 - 1,51 B-82 Legnormal 1l7E+00 4.0E-01 1.5E+00 |4.0E-01
Benzo(a)pyrene 1319 .| [0.0134-67 || (0.0246-2.35 B-92 Lognomal 211E+00 | | 4.7E-01 21E+00 {I4.7E-01
Ban (b)ﬂuoranthpne 13/19 0.?134 -67 || 0.0215 - 1.54 B-92 thgnonnal 1{4E+00 :4.7E-01 1.4E+00 ||3.7E-01
Dibenz(a,h)anthracene 418 0.0134 -67 || 0.0839-0.253 B-92 Lognomal 2.3E-01 1.1E-01 2.3E-01 |{1.1E-01
Indenod(1,2,3-cf)pyrene 13/19 0.0134-67 || |0.0183-1.56 .| B-92 Lognommal 9.0E-01 2.9E-01 9.0E-01 [2.9E-01

|Meta

" Ar 8/6 - 205-36 B-63/B-63a Lognomal 3I3E+00 | | 219E+00 " || 3.3E+00 |12.9E+00

TPH
DI 5/30 20.8 - 2,500 29.0 - 3,14( B-53/B-63a | Assm. LEgnormal 418E+02 | | 2i7E+02 || 4.8E+02 |2.7E+02
Qi ] : 16V30 50,0 - 52.1 62.7 - 20{700 B-55/8-65a Assm. Lognormal| 6!8E+03 | | 1/7E+03_ || 6.8E+03 ||1.7E+03

AREA C: SURFACE SOIL (0 to 3 faet bgs) . '

Metals in mg/kg T‘I : - . :
Arseriic 111 — 2.9 L 8-32 NA 2!9E+00 | | 2/9E+00 || 2.9E+00 ;2.9E+00

ARER G: TOTAL|SQIL (0 to 15 feet bgs . | -

Metdls Jn malkg .

Arserlic 33 - 2.72-11.8 B-3 NA “112E+01 | | 5|8E+00 1.2E+01 [5.8E+00
. F\DATAWobg\Port of Portland\15191-01 T-1 Risk Assess;mert\TablesTa ble #, EPC

Notes: .

Acronyms and Abbreviations: , ‘

EPC|= Exposure]po nt concentration. TPH = Total petroleum hydrocarbons. CT = Central Tendency.

PAHS =|Polynuclear gromatic hy rorbonf. UCL = Upper ?onﬂdenca limit on the m#an. SQL = Stan ar} quantification limit.

RME = Reasonable maximum|exposure. VOCs = Vcllaﬂ @ organid compounds NA = Not appligable.
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—'l ‘Table 5 - Exposure Dose Equations and Exposure Factor Values: Soil Ingestion
Marine Terminal 1 South Risk Assessment

ﬁﬂh nd, Orego
Iy 7T cs l
' LADD*(mg/kg-d) = C.axIRS xCF x EF xED
l BW x Atgre
ADD"(mg/kg-d) = C.axIRS x CF x EF x ED
l- BW x Atpon
EXPOSURE FACTOR (units) RME® Value | CY Vvalue
_ l Csn = Chemical concentration in soil {ma/kg) UCLgy’ Arit}\metic Mean
CE____=__Conversion factor (kg/mg) 102 10
l IRS = Incidental Soil Ingestion Rate (mg/d) _ '
Commercial Worker 100¢ 509
: Utility/Excavation Worker 480° 100°
' Resident — Adult 1007 50°
Resldent — Child : 400! 100?
:l———EF—rExposur@ﬂ’eﬁUeTmy*(daWr) ,, i
Commercial Worker 250 250
Utility/Excavation Worker 9* - g¢
I Resident — Adult/Child 350¢ 40°
' |-ED— = Exposure duration{year)
_ Commercial Worker . 25 6’
i Utility/Excavation Worker 1¢ 0.5°
Resident — Adult 30¢ 9¢
Resident — Child ' 6° . 6
' BW = Body weight (kg)
Adult : : 70° 70°
—Child 15" 15"
I ATe = Averaging time for carcinogens (days) 25,550° - 25,550°
_ ATon = Averaging time for noncarcinogens (days) ED (years) x 365 ED (vears) x 365 |
l _ "_dayslyear days/year
N F:\DATAUobs\Pon of Pertfand\13181-01 T-1 Risk AssessmeniiTables\TatleSSoil-dng(T1)
otes:
! Lifetime average daily dose, the Intake value used (o evaluate potential carcinogenic effects. For the residential evaluation, the adult and

child Intakos will be s recommended in Appendix A, Saction A.0.0f DEQ guidance (2000).

©) Average daily dose, the intake valuae used to evaluate potential nomzrclnogemc affects.

A Upper onie-sided 90 percent confidence Nimll of lhe mean or the maximum concentration (whichever is lower) used for the RME.
“ DEQ (December 2000).

() Reasonable maximum exposure.

9 Central Tendency.

- o o= |-

POPT1S601154
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Table 6 - Exposure Dose Equations and Exposure Factor Values: Dermal Contact
with Soil i

Marine Terminal 1 South Risk Assessment

¥ Lifetime absorbied daily dose, intake vaiue used 1o evaluale patentlal carcinagenic sffects. For the residential evalualicn, the adult
and child Intakes wilt be combined as recommended In Appendix A, Section A.0 of DEQ guldanoce (2000).
® Absorbed daily dose, intake value used to evaluate potential noncarcinogenic effacts.
) An upper one-sided 90 percent confidence limit of the mean or the maximum concentration {whichever Is iower) was used for the RME.

“rDEQ(Decembar 2000).
. aXIFTRHT-EXposufes
® Central Tendency.

_i Portland, Oregon
_l LADD” (mg/kg-d) = C.n X AF x SA x DAF X EF x ED x CF
BW x Aty
l ADD’ (mglkg-d) = Cocn X AF x SA X DAF X EF x ED x CF
BW X Aton
~ ' Exposure Factor (units) RME?® Value CT Value
Csa = Chemicalconcentrationinsoil (mg/kg) — —TUCLS Arithmetic Mean
l AF = Soil-to-skin adherence factor (mg/cm’-event) , .
Commercial Worker 0.08° 0.08°
Utility/Excavation Worker 1.0° 0.3
Resident — Adult- 0.08° 0.08°
. Resldent — Child 1.0° ) 0.3°
' SA = Skin surface area (cm?/day)
- Commerclal Worker 4100¢ - 3200
4 Utility/Excavation Worker 4100° 3200¢
Resident — Adult 6900° 5200°
) - Resident — Child . 5000 . 4500"
I DAF = Dermal absorption factor (unitless) Chemical-specific Chemical-specific
: EF = Exposure frequency (days/year)
l Commercial Worker . 250° 250¢
: Utility/Excavation Worker i : g4 g¢
Residert — Adult/Child : 350° 40°
I ED = Expoéure duration (years)
. Commercial Worker 25° 6"
Utility/Excavation Warker 1° 0.5"
Resldent —Adulf . . 307 9"
l Resldent ~ Child _ 67 &°
r—-—ﬁF——=——Gomrersion—facto: tka/mg) 102 - 102
] BW = Body weight (kg) 709 709
Adult T 159 159
l Child ) )
ATeae = Averaging time for carcinogens (days) 25,5507 25,5507
ATpn = AVeraging time for noncarcinogens (days) ED (years) x 365 ED (years) x 365
days/year® days/year”
EADATAUobs\Port of Porlandi5191-01 Y-{_Risk Assessmen0Tahles\Table6Deom{¥1)
Notes: .

POPT1S601155



-

T

Table 7 - Exposure Dose Equations and Exposure Factor Values:

nhalation-of Volatiles
YUIGUIGOY

Marine Terminal-1-South Risk Assessment

Portland, Oregon
_. ADD® (mgfkg- = G XIRXEFXED
- BW x Atearc
—'————————4\99" (mgfkgd) =G IR EF x ED
- BW x Aty
' Exposure Factor (units) RME' Value CT® value
I Ct = Chemical concentration in air {mgim®) UCLg" Arithmetic Mean
' IR = Inhalation rate (malday)
Commercial-Worker 15:2% 15:2°
—' Ultility/Exeavation Worker —4522 15:2°
N Resident — Adult 15.2° . 16.2°
Resident — Child : 8.3° -8.3°
:l,—jF_=_Equsur,ejr_equenc)L(dayslyear) -
Commercial Worker 250° 250°
_ Utility/Excavation Worker g° 9°
' Resident ~ Adult/Child 350° 350°
ED = Exposure duration (years) _
Commercial Worker ' 25° : 6°
l Utility/Excavation Worker 1° 0.5°
Resident—Adult—— : 30° = 9°
. Resldent—Child 62 62
l BW = Body weight (kg)
. Adult 70° 70°
' Child 15° 15°
' : ATz = Averaging time for carcinogens (days) 25,550° 25,550°
; —Abgn—=—"Averaging-time-for noncarcinogens————}—EB-{yearsyx 365 ED-{(years)x365—
:l {days) deysfyear — 1 days/year
FADATAUobs\Pert of Portland\16191-01 T-1 Risk Assessment\Tables\TableT inhal(T1)
Noates:

@1 { ifeime average daily dose, inlake value used lo evaluate potential carcinogenic effects. For the residentlal evaluation, the adult

and childintakes will be combined as recommended In Appendix A, Seclion A.0 of DEQ guidance (2000).
® Average dally dose, intake value used to evaluale potential noncarcinegenic effects.
% Upper one-sided 90 percent confidencs limit of the mean ar the maximum concentration {whichever is lower) was used for the RME. ]
9 G, was derived from soll and groundwaler.concentrations using modets discussed In DEQ guidance (1999 and 2000). .

FXY

®OEQ (Detember 2000).
? Reasonable maximum exposure.

@ Central Tendency.

POPT1S601156



Sheet 1 of 1
I Table 8 - Exposure Dose Equations and Exposure Factor Values:
lation-of Dust
—l———Marine Terminal-1-South-Risk-Assessment
Portland, Oregon
—L' LABDE (mgtkg-d)—=—PMix IR x EF x EB
BW x At
_l ADD® (mg/kg-d) = PMp.xIRXEF X ED
BW x At
I Exposure Factor (units) RME' Value CT° Value
“PMu," = Respirable particulate concentration In air UCLg” Arithmetic Mean
I (mg/m?®)
IR— —=—Inhalalion-rate-(m*/day) - -
_' Commerclal Worker 15.2° 15:2°
_ Utility/Excavation Worker 15.2° 15.2°
Resident — Adult : 15.2° 15.2°
l Resident — Child 8,3° 8.3°
o EF = Exposurs frequency (daysfyear)
Commercial Worker 4 - 250° 250°
Utility/Excavation Worker 9° 9°
Resident — AJUIt/CRIld . —350° 350°
ED = Exposure duration (years)
l Commercial Worker 25° 6°
- 4 Utility/Excavation-Worker — 48 0:5°
Resident—Adult 30° ge
l Resident - Child 6° 6°
' BW = Body weight (kg) |
. ~Adult 70° 70°
l Child 15° 15°
AT, = Averaging time for carcinogens (days) 25,550° 25,550°
L%_:Auaagmgtim&fomommdnogens—_ED-(yeam)*ses——ED{years) %365
(days) . days/year daysfyear

Notes:

FADATAUchs'Port of Porlland\15191-01 T-1 Risk AssessmeniTatfes\Tabledinhal(T1)

@ Lifetime average daily dose, intake value used to evaluate potentlal cardnogenic effects. For the residential evaluation, the adult
il e combined as recommended (n AppendiX A, Sectign AU of DEQ guidance (20U0U);

® Avarago dally dose, intake value used lo evaluate potential noncarcinogenic effects.

" Ypper one-sided 90 percent confidence Nimit of the mean or the maximum concentration {whichever is lower) was used for the RME.

“ PM,, was derived using the Particulate Emisslon Factor equation presented in DEQ guidance (2000).

Qr (December 2000)—

_Reasonable maximum exposure

® Central Tendency.

T
1

POPT1S601157



851 109S11d0d

Table|9 - Human Health Tbxicity stessmeht
Marine Terminal 1 South Risk Assessment
Portland, Oregan

|

Nongarcinogenic Toxicity Valups

ch\p bund of Potontial [ Ordi RMD | |Oval RMD In| | N Unce [(alnty {nhalation RFD | Inhalatién RED in | |CHUCAl | Undertainty
Concern Cltation | [ malkg-day | i Critical Effect L:a ctor itation mgl#l_-d ay Effect Factor
Volatilg Organics o T
Tetrachlorcethene IRIS 1,00E-02 | Liiver toxicity and welght gain 1000 NGEA/ODEQ 8.40E-02 NA NA
Meta!ls : . )
Hyperpigmentation, keratosis o |
and.possible vascular
Arsanic . IRIS 3l00E-04 | [complication . 3 NA NA | . INA NA
Carcinogenle Toxigity Valugs
: : Slope Factor/ Unit Risk )
Compound of Oral CSF | |Oral CSF In Weight of |Inhalation CSF |nha|8tiin CSFIn| Typeof | Welghtof
F’oténﬂal Concarn Citation (mgﬂ(_=g-day)' Type of Cancer - Evidence Citation | || (mg/kg-day)” Cancer Evidence
Volatild Organics :
Tetra?ch oro'ethenP NCEA 0.052 NA NA NCEA/ODEQ |~  2.6E-03 NA NA
Semivalatile Organlcs
Benzo(a)anthracéne IRIS 7.3E-01 | |see Benzofa)pyrene g2 NCEA 3.1E-01 NA NA
S1tomach. larynx, and ; :
Benzo(a)pyrene IRIS 7.3E+00 [ {gsophagug B2 NCEA 3.1E+00 NA NA
Benzo(b)fluoranthene ] IRIS 7.3E-01 sbe Benzo(a)pyrene B2 NCEA 3.1E-011 INA NA
Dibanz(a,h)anthracene RIS 7.3E+00 | |ske Benzofa)pyrene g2 NCEA 3.1E+00 NA NA
Indeho(1,2,3-cd)pyréne RIS - 7.3E-01 | {sks Benzo{a)pyrene g2 NCEA 3.1E-01 NA NA
Metals : .
Arsehic RIS 1,5E+00 Bkin ; A | IRIS 1.5E+01 Ling A
FADATAL Wort of Portien15181.01 T4 Risk ATables\Tablel@ Texidty Duta
. Notes .
"IRIS 5 Intagrated Rish' 'Inl'frmaﬁon System (On-line Database). )
atbnallCenlter or Environmental A 'ent (EPA, 20004). |
ODEQ = Qregon Department of Envifonmental Qualip (4EQ. 2001b;

Not Avallable or Not Applicable

inagenlc glopé factor. '

carcinogen - based on sufflcient evldence of carcinogenicity i animals,
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Sheet 1 of 1
Tahjle 10 - Risk and H'azprg Summary: By Exppsure Pathway
Marine Termipal 1 South Risk Asée sment
Portlapd, Orego ’
RME Cancer Risk . RME Hazard Index
nhalation of]| Inhalation of ) Inhalation of |]nhglation of| &
SubArea _Expcsure Scenario || Ingestion | Permal Vblatiles Dust | TOTAL De nnf:l P oﬁﬁl s Dust TOTAL
Arsa A Resid‘ent 8.E-05| | |8.E-05 4.E-09 3.E-08 3.-’.:-q1 B.E-OS .E+00 1.E+00
Commercial Workjr 1.E-05] | [3.E-06 6.E-10 5.E-09 3.E : 5.E-06 0.E+00 3.8-02
Exca\Jlatidn Worke 3.E-08|| [2.E-08 1.6413 5E-12 9.E : 3.E-08 0.E+00 4.E-03
Aréa B Resid?nt 2E-05|| |[1.E05 NA 9.E-09 ; 3 1.E-01 A 0.E+00 4.E-01 |
Commerglal Worker || 2.E-06] | [4.E-07 NA 2.E-09 2.E<06 1.E-O|3 A 5.E+OO .E-02
Excav| tian Worker 6.E-08 | | |6.E-08 NA 3.E-12 1.E07 5.E-0|4 A E+00 3.E-03
Arga C Resldgnt 1.6-05| | 4.E-06 NA 8.E-09 A 9.g-02 A Q.E+00 3.E-01
Comn?er('ial Wor‘qu 2E-06|| [.E-O7 || |NA 2.E-09 2,E-06 9.E-04 A Q.E+00 1.E-02
Excavation Worker 4.E-081 | [1.E-08 NA 1.E-11 S.E-08 2.E-03 A Q.E+00 9.E-03
QT CanceriRigk . ' CT Hazard Ingex
Inhalation of|{ Inhalation of \ Inhalation of ||nhalation of
SubpArga Expo'sun]e Scanario || Ingestion | Dermal Volatiles Dust TOTAL| .| Ingestion Dermf':\l Volbtiles Dust TOTAL
Arga A Resid?nt J 7.€07 || B.E-O7 2.E-09 2.€-09 2E-06 8.E03 3.E-03 8.E-05 E+00 1.E-02
Commlerclal Worker || 4.E-07 || 2.E-07 1.E-10 5,E-10 6.E-07 5.E-03 8. 5—0:4 5.E-08 Q.E+00 6.E-03 -
Exceraticn Worker] 2E-09|| 1.E-08 5.E-14 2.6-12 3.E~09 4.E-04 1.?—014 3. |-08 Q.E+00 | S.E-04
Arga B Resldelent 3.E07| R.E-07 NA 2.E-09 5.E-07 7.E-03 3. E-0|3 r]JA Q.E+00 1.E-02
Commlercial Worker || 2.E-07 || 5.E-08 NA 4.E-10 " 3.E07 5.E-03 7. :-Ort NA Q.E+00 6.E-03
Excav?tlon Worker 2.E-09| | R.E-09 NA 1.E-12 4.E-09 3.E-04 1. E-Oﬁ NA Q.E+00 | 4.E-04
Area ¢ |Resident 3.E-07 || 1.E-07 NA 2.E-09 4.E-07 7.E403 3.E-03 NA Q.E+00 1.E-02
|Commiergial Worker || 2.E-07 || 3.E-08 NA 4.E-10 2.E-07 5.E-03 7.E-0:4- NA Q.E+00 6.E-03
Excav tljn Worker, 2.E-09 |} B.E-10 NA |3.E-12 3.E-09 7.E-04 2.E-04 NA . . Q.E+00 9.E-04

FADATAUobs!Port of Pordand$5191.01 T- Risk A fTables\Table 10 and 11 Risk Sum
Note .

1. Shaded boxes indicate exposure scenaros|that exceed DEQ's acceptable risk targets,




: Sheet 101
'- ~Table 11 - RME RIsK Summary: By COPC
‘Marine Terminal 1 South Risk Assessment .
1_—Em13nd,ﬂxegon .
' ' RME Cancer Risk
Inhalation | Inhalation
SubArea| Exposure Scenario COPC _ ingestion | Dermal of Volatiles TOTAL
Area A |Resident Benzo(a)anthracene 4.E-06 | 6.E-06 na
Benzo(a)pyrene 4E-05 | 5E-05 na

Benzo(b)uoranthene | 3.E-06 | 4.E-06 na
Dibenz({a,h)anthracene 3E06 | 5E-06 na
Indeno(1,2,3-cd)pyrene 1.E-06 | 2.E-06 na

I Arsenic 3E05 | 1E05| na
Tetrachloroethene na na 4.E-09
TOTAL 8.E-05 | 8.E-05 | 4.E-09
‘ Commercial Worker |Benzo(a)anthracene 5.E-07 | 2.E-07 na 3.E-11 7.E-07
Benzo(a)pyrene ] 5.E-06 | 2.E-06 na
Benzo(b)fluoranthene 4.E-07 | 2E0Q7 na
l Dibenz(a,h)anthracene 4E-07 | 2EQ07 | na
N Indeno(1,2,3-cd)pyrene 2.E-07 | B.E-08 na
Arsenic AE-06 | 4E-07 na k 23
—' Tetrachicroethene na na 6.E-10 na 6.E-10
TOTAL 1.E-05 | 3.E06 6.E-10 5.E-09 T1.E05
Area B [Resident Benzo(a)anthracene .| 3.E-07 | 4.E-07 na 9.E-12 7.E-07
—F Benzo(a)pyrene 4E-06 | 5.E-06 na TG PaTar
Benzo(b)Mioranthene 3E-07 | 4E07 na
Indeno(1,2,3-cd)pyrene 2.E-07 | 3.E07 na
' Arsenic 1.E-05 | 4.E-06 na
TOTAL 2605 1.E-05 na
' Commercial Worker |Benzo(a)anthracene | 4.E-08 | 2.E-08 na 2,E-12 5.E-08
. : Benzo(a)pyrene 5.E-07 | 2.E-07 “na -’ 2.E-11 7.E07
Benzo(b)fluoranthene 3 E-68— 1-E-08 na 2E-12 5:E-08
—B indeno{t,2;3-cd)pyrene 3.E-08 1+ E=08 na 2 E-12 1 4E-08
' Arsenic 2E-06 | 2E-07 o
TOTAL 2,E-06 | 4.E-07
—'———AreaC—Residenl Assenic 1-E-06—4.E-06

Cammercial Worker |Arsenic 2.E-06 | 2.E-07

1
)

1. Shaded boxes indicate COPC that exceeds DEQ acceptable risk target.

:
;
E
:
%
g
?
:
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Portland, Oregon

Ified Lovel 2 Screening of Groundwater Results
rine Terminal 1 South Risk Assossment

Sheelt Tol' 1

Station MW-1 nw.2 MW-3 MwW-4 MW-5 MW MW-7 DEQ sBV
h— [—Sampling Date~ ——[10/01/2001]~10/01/2007 § 972872001 | ~0/28/2001 | ©728/2001" | 9/28/2004 | 1070472001 Aquatic
Total Metals in pgl,
T ] Arsenk 2.01 12.8 124 150
Cadmium RY NA NA 22
\ Chromium 3.25 NA NA 74
Copper §.74 U7 295 9
Lead 1.16 1UE 146 25
Marcury 02y NA NA 0.77
' Nickel 6.28 NA NA 52
: ! Siker 1-4 NA NA, 012
| Zinc 10.8 NA NA 120 ~
~|Cksoived Moals T po/L
Arsenic A RY) 145 11 6.51 1.3 3.85 11U 160
Coppor 229 2y 2V 2y 2U 2u 2Uu ]
tead 1.37 1v 1U tuy 1V 10 tu 25
|PAHs tn pgA-
Benzofajanthracene 01y 0.1 v 01y 04U 01U 01U 01U 0.027
Benzo(a)pyrene 01U ol U 01U o1y 01U [tANT] 01y 0.014
Benzo(b}fiusranthens ARV 01y 01U oty 01U 01y 01U -
Benzo(k}fuoranthens 0.1 U o1y 01U (AR} 01U 0.1 0 c1U -
Chrysena ANV o1y ANV 01y o1V o1y 01U -
Dibenz{ahjanthracene 02U 02U a2u 02u 02U 02V [ FAT] -
Indeno(1.2,3-cdipy 01U 0:3-Y 014 0:1-4 o+ 0:-1-U 914 =
Acenaplithene 0.1V 9.121 0.182 0.72 0.448 010 01U 620
Acensphihylane AR} 0ty oty 0ty 01U TRV} 01U -
Anthracene 01U LA RV] 0.1v ANV 0.1 U 01U 010U 13
Benzo{ghilperylene 01U (AR 01U 01y 01U 01U 010 =
Flsoranthene oty 0.119 [ARY] ARV o1y 01V o1y 6.2
FiIorane oy [t Y] UTU 0Ty [ AR 01U 01U 39
Naphthalene 0.ty LARY) 01U 0.291 01U 01 u 61U 620
Phenanthrens 01v 125 0.138 0.578 1.18 DAY 0.153 6.3
Pyrene 01U 0.564 0tU 0.123 0.172 01U 0.153 -
Total PAHs 02U 2054 0:33 47+ 1:78 92-u 0306
Volatiles in psgit.,
Benzens 1V NA “NA 11U NA NA NA 130
DEHP 00U 10U NA NA NA NA 10U 3
Ethytbenzene iu NA NA 14 NA NA NA 7.3
PCE 276 NA NA tu NA MA NA 810
Toloeng TU NA NA B LY NA NA NA 93
Tatal xyt 14 NA NA- 1U MA, NA, NA 13
PIOATAVOAPot of Portand 131930 T4 mw’lﬂmr\ﬂ- 245
Notes:
1. U =Nat Detacted ot Raported Detection Linit.
2 NA= Not Anatyzed.
3. Shading Denotes Anakyie E: ding Ecological S Ing Benchmark Value.

4. DEQ Ecological Screening Banchmark Va!uo Freshwatar Value fnri\quaﬂc Organisms (DEQ March 2001).
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Site Location Map
Terminal 1 South Risk Assessment
m __PortofPortland, Portland, Oregon
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Note: Base map prepared from the USGS 7.5-minute quad}angle of Portland, OR dated 1990.
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Human Health Conceptual Site Model
Terminal 1 South Risk Assessment '
" Port of Portland, Port{and, Oregon
J. ke | i | 1 | cpbotee | |
! RIMARY | |, PRI&A RELE&S ! | SECONDARY| | : SECONDARY | | | 1LERI'IARY _ EXPOSURE || RECEPTORS |,
, SPURCES : | MECHANISMS | : SOURCES ! RELEASE ' OURCE © ROUTES | | i
! o ; ! MECHANISMS | N |
: ; ' P i b o] Human
! f 4 1
i | | e |5
| ( S g
| o | 2 8l S
| ; i | c 3G
, : o S| 2
i i , : ; O3 I3
: i | g 5s K
l i : A % 2
'! i i : : 3 |3
| 1 | |
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‘ | 4 1 — 90l
o i Dermal Contact Mo | m
\ l I i I i L
: . ' : \ I : Ing tion
] : _ g - - Sediment
; : i Derma) Cantact
i i ; ; ) : !
Fprmer USTs and ; : Inagstion
ASTs, Waste eaks, Spills Soll z ; Surfage Water - -
0|l Storage T" : ; T Dermal Cantact | .
; . 1 i . : . . : )1 . . . ' !
g . , . ! _ : nfiltration, L- Ingestion
N . ' Rergalation, | H#  Groundwater
: . ; and Usaching Derma| Cantact
g ; || Velatizaton
| | :, aNe Floveist | T | AF [ tmaetpn ecp) | e
oy I ' ‘
5 0
23t :I Legend:
a3
©g L
C1 | Potentially Complete Pa}thway
S
]




991 109S11d0d

- - - S N i A A

(19poW oS [23IB0093T) O 10L61SNSUNBIINUBLUSSASSY ¥SIY (=L L0-161SIPUEMO JO HONSIOMVLYQ

{
Ecological|C
Termipal 1 Spu
Port (Portlan
! b [ ‘ o o é
! | RRIMARY| |. IPRIMARY RELEASE! ECONDARY . SECONDARY | :! , TERTIARY ||| | EXPOSYRE ! | RECEPTORS
; SOURCES |. ' . ECHANISMS I SQURCES ; RELEASE ! SOURCE : + ROUTES | |
-, ; . MECHANISMS| | | o Vo
; D , ! P g o © | Ecologicat
¢ : ' : | ; ; : ;
: . | l ‘ |
. \ ! i o l B 3]
. ; ! . : S =
: _ P il g
:' . ! - i i . g <ctr
: : ] ‘ . : =
l ’ . ;
i H !
: : ? ;
P [
. ) ' : Ingestipn
' Do i - - Soil >~
: L P : Dermal Contact
I i b
! )
: ; | : ediment Ingestion
: ! : Sedimen
! ! : ™ Demmal Contact
; i : i :
Former USTs and % 1 Ingestion |
AS8Ts, Waste . Leaks, Splits Soil : i : Supfate Water >~
Qil Storage ; : . Dermadl Céntact s ]
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DRI L L APPENDIXA
son. AND GROUNDWATER ANALYTICAL DATA USED FOR THE

5 HanCrowser :

'151914)1 january'w 2007 .
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tical Rosults for Soil Samples (Metals and PAHs) . : Sheet 1 of 6
A A A A A A A A L A A A A A
5105001027070 | 5108-001027-068| S5106-00102p-064 5106-0010? 5106-001027-074  5106-001030.p78 510 027,078 5106001027067 5105P010f6-057 B11{o-11 5104 4026-055 43 6-04]301-0&) ?‘:Lﬂ&aﬂ
B-100 _ B-100 B-101 B-102 8-103 B-104 B-105 B-101 B4 B4y | B-110 B8
102720000 | 1012712000 | 1012612000 | 10r26/20p0 |  10/27/2000|  10430/2000) mmrzooﬁ 122000 | 1072612000 ar26/98| 10/26/2000 3/91/2%00 1312000
10 25 | | 10 10 10 25 . 25 4 25 T 2! 10 5
0.5.Us
164 Uy 135 1149 129 1u
05U
.33 020
8.4 23
74
2. tu 253 | .1 3.8, 1y 807
' 0.05|U
52/
05[u
U
05/u
705
a)anthracens 005 U 005U 0.05 LJ © 005l 0.05U 0.05 U 0109 “qu 9.47L J
- Benzoippyrens 0.05 U 005V 0.05 \ 0.05 U 0.05|U 005U, 0.435 1u 0.743 J
II' Benzo{p)fuoranthere | 0.05 U | 006 U 0.05 0.05 005U 0.055 o4 1u 157 4
- Bezo(k)fiuoranthe 0.05 U 0.05U 0.05 U 005 {J 0.05{U 0.5\ 0.055 {u 0.00 UJ
. Chiysee 005U 005U 005 U 005U 0.05|U 0054 0075 1u 2484
JI Digenztah)anthrace: 0.05U 005U 0.05 005U 0.05{U 0.05 U 0l05 U 1u 035
- 123cdjpyrene | 0.05U 005U 0.05 U 0.05p .0.05[U 095 U o.*os | 1u 0.676 J
. Actnaphthene 0.05U 005Y| 0.05 U 0.05 U 0.05{U 0.05 U 005U 1u 063 J
}I ghihyiene 005U 005U 005 | 0050 0.05| 045 4 olos ¢ 1u 0350 -
; o 005U 005U 005 4 006 0.0s{U 0.05 U 0/05 U 1u 0888 J
. (ghijperylene 0.05 U 0.05 U 0.05 4 0051 0.05|u 0.05 Y 0.65 1u 1284
]' Fupranhene oosu| |- oosu 0.05 4 008 U 005y 0o9 | .. o@ 1u 0938 J
. Flbrene 0.05 U 005U 0.05 U 0.05 P 0.05|U 0.05 U 005 U U g.azg J
_ ene 0.05 U 005U |. 0054 005U 0.05(U 0.05 ﬂ 005 U U O.QSLJ
\l thiene 005 U 005U 0.05 U 005 | 0.05[u 0.05 © 0185 v 235
) 0.05 U 0050 |. 005U 0.075 0.05\U 0.05 4 087 1lu 283 J
: AHs 005 U 0.05 Y 0.05 U 0135 0.05\U 0.445 161 1|y 17432
JI o Please refer to rwtes atend of table.
-
i
i
i
| |
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-1 - Analytica| Results for Soil Samples (Metals and RAHs) ' Sheet 2/0f 6
1A A : A A A A A A A A A A A
ID 4875-000313-043 | 4876-000313,056 | 4876-000316-067) 4876000316071 4876000116078  5106-000921.044  5106-00p9219050  B-€8-Dspli 5106-900921-043 51 1053 5105 1052 5106-000921-057  5106-000521-056
B41 B-44 BAS 847 B-48 B-53 B-68 B8-68 'B-68 | B-(gm B-69 B-70 By70
ing Date 3/13/2000 3/13/2000 3162000 3/16/2000 3/16/2000 9/21/2000 912112000 912112 9/21/2000 8121420 9/21/2000 912172000 9/21/2000
5 10 12.5 25 i UT 1 10 10 25 10 2.5 10 25
05U 19.5
1.8 12.9
, 05U 05U
05U 7143
148 482
13. 286
10U 6190 7qu
01V ] 968
13.7 64.3
S U o D5 U
iU 10
05U .35
54.2 295
662
0.062 001U 0.074 0.227 0.13] 0.139 935 0.0p68 (U 0.8134 1] 0.1 5.02 8 U
0.068 0,01 U - 0.0%6 0,243 0.1 0.1 7105 0.0268(V 0.I 134 U 118 .0268 U
0.069 0.018 - 0.084 0.242 0.131 . 0.181 4122 0.0268 U 0.9134 1] 9.053 4.0268 U
0.019 001U 0.023 0.082 0.1 0.1 5153 0.0268|U . 00134 U 0.083 0.0268 U
0.08 0.021 0.073 0.258 0.1 0.08 9156 0.0309 0.¢134 U 9,123 0.0268 U
ahjanthracene 0.015U |- 001V . 0014 4 0.033 0.0268°U 0.0268 1134 U 0.0268 (U 00134 U 010175 4.0208 U
e | 0,034 001U 0.042 0.113 0.087 0.039 3038 0.0p68 (U 00134 U 00778 0.0268 U
0.053 001U 1 0.014 U 0.026 0.0268 U 0.0268 U 658 * 0.0268{U 0.9134 U 9.0211 0.0268 U
0.015 U 001U - 0.015 . 0.046 0.0268 U 0.0268 4 1134 P 0.02681U 0.0134 U 0.0592 0.0268 U
0.031 001 U 0.019 0.067 0.05: ¢ 00268 U 1.4 0.0R68|L 00134 U O.I 563 0.0268 U
0.049 0.01 - 0,038 0.16 ) 0.l1|5 0.115 376 0.0268|U 0.0134 U 9.11 0.0268 U
0169 | |- 0.028 0.101 0.371 0.197 0.102. 19.5 0.0274| 0.0134 U 9.20# Q.0268 U
0.044 ¢ U 0.014 U 0.034 0.0'26p U ' 0.02¢68 4 5|72 0.0268(U - 00134 U 0.|0167 - 0.0268 U
0.034 0.015 0.026 0.082 008U - 00268 Y 7.9 0.0268 (U 0.0134U 0.015 Q.0268 U
0.178 0.037 0.048 0.235 0.168 0.0833 348 i 0.03 0.0134 U 0.26f 0.0268 U
0.185 0.028 0.151 0.536 0.253 0.1& 27.6 0.0548] 0.0134U 0418 0.0208 U
1.085 - T 0154 0.81 2755 1.5616 1.10: 156135 0.1431 0.0134U 1.7671 Q28 U
Please refer tolnotes at end of table.
-
| |
| |
| |
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icafl Results tor Soll Sam,
A A

5105000921061
B-71
9/29/2000
10

0.0203°
0.0157
0.0134 U
0.0134 U
0.0223
00134 U
0.0134 U
100134V
00134 U |
00134 U
00134 U
0.0237
0.0134 U
0.0134 U
0.0175
0.0388
0.1383

Please refer to

B-71
9/21/2000
25

’

0.0134 U
0.0134 U
0.0133 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134 U
0.0134U
0.0134 U
00134 U
0.0134U

notes at en

5106000921060}  5106-000921
B-72
9/21/2000

12.5

. 0.0288

table.

(Metals a$d PAHS)
A A

5106-000

0.0263 |
0.0268
0.0268 U
0.0268
0.0268 |
0.0268 U
0.0268 U
00258 |

t

0.0268 |
0.0268
0.0268
0.0268 U
0.0268
0.0268 4
0.0268 1
0.0268 {

873
912172000
125

| SR Sy angy angy ey

B

0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
0.0134

A

51080
B-73
9/21/2000
25 |-

.

00134

- 0.0134

cCcaccccccCccCcoaccocccaacacc

0.0134
0.0134
0.0134
0.0134
0.0134
0.0134
00134
0.0134
00134
0.0134
0.0134

0.0134°

0.013

0.0134 U
0.0134 U

.

510604
8-74
9/25/2
128

-y
CcCcccocccccoccCccoccCcccc

001U
001U
(R U
g1y
001U
0q1u
041U
0qt v
0qQ1 v
041U
001U
001U
00t U
00t u
0.01 U’
01U
01 u

-

000

< a

cCC

[y il STy Gu Gy GWY SR g

00 DO OO0 OD 0 O O 6@

510
B-§
9/2
10

%

N O me
N
==

et 3of 6

5-000921-075

212000
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Results Jor $oil Samples (Metals and RAHs) i : : _
A J’ A A A A A A A A B
5103-000921-071 | 5106-000921:070| 5106-001030-082 5106-(:01080-08‘1 5106001108087  5106-001106095  5106-0011106:088 5108001106092  5105-D01108-080 510 24008
B-82 | 882 B-4 B4 |- | Bz B-97 897 oJ B-99 B-99 3-1?:1
9/22/2000 9/22/2000 1073012000 | t0/302000 |  11/0872000 |  1/06/2000  11/08/20 11/06/20 1062000 10242000
10 - 25 10 25 10 3 5 10 3 7 :
0.532 :
176 244 7:53 373
05U '
05U
125
12 .
10U 192 224 9j21
1534 .
144 .
05U . Th
1u _ ' : 03U 03U o3y
05U - Sl : : ' = ' 05U S losu o5 U
45.1 . o 437 a6 3913
20(@)anthracane 0.067 U 0.067 U 013 126 0.05\U 0.0§ U 0.05 U 0.05 U 005 U
Joyrene | - | 0067U 0.067 U 0.185 1.3 0.05(U 004U 0.05U 005 U 0i05 I
ll Juoanthene | 0.067 U 0067 U|. 0.21 17 0.05\U 003U 005U 0.65 U 005 U
' Vuoranthene | 0.067 U 0067 U 0.065 0.57 0.05[U 003U 005 U 045 05 1
o 0.067 U 0067Ul | 043 131 0.05|U 003U 0.05 U 05y 0ps U
]I hjanthracerie | 0.067 U 0.067 U 0.05 U 0.16 0.05|U "0.03U 005 U 045 U 005 U
23cdjpyrane | 0067 U 0067 U 011 |- 055 0gslu 003U 005 U 005 U 0ps | Y
. 0.067 U 0.067 U 05U . 0.49 0.05(U 0.0§U 005U 005U 005l 0.
iﬂ ' 0.067 U 0.067 U 0.05 4 012 | 0.05\U 004U 0.05 U 0.35 U ops 0.
' e 0087 U 0067 U 005 Y 0.55 0.05\U 004U 005 U " 045U D5 + 0.
0.067 U 0.067 U 0.165 079 0.05(U 005U 005 U 0gs 05 U 0.
"' 0.067 U 0.067 U 0295 222 005U 004U 0.0 005 U 05 U 0.
: 0.067 U 0.067 U 0.05 U 0.135 0.05(U 004U 0.05 U 0gs U 005U 0.
. Naghthalens 007U | ooeTU 0.5 013 0.05U 045U 0.05 U 005U O.DSlEJ 0
"I qnanihrene 0067V |. | o0067U| | . 013 19 0.05\u 005U | . 005U 0.05 U 0ps Y 0.
: 0.067 U 0.067 U 0.35 286 005y 004U 0.05 0.05 U 0.05 L 03
" 0067U | .| o087U| 177 15,805 0.05u pogu | ot 005y 005\ 1.4741
‘ll Please rafer to potes at end of table,
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Benzo(b)fuoranthéne
B k)ﬂuoran!het{e

A1 - Analyfica

‘Results for
B

510300091800
B-62
9/19/2000
2

05U
28
05U
134
164
271
121
0.128
235
0:0613
1y
05U
140

0.0448
0.0501
0.0402
0.0471
0.0666 -
0.0268 U
0.0375
0.0268 U
00314 -
0.0268 U
0.0538
0.0977
0.0268 U
0.0268 U
0.0588
0.0941
06219

Please refer tg

Soil Samples
B

5106-0009130
B-58
9/19/2000
4 .

8

05U
205
05U
0.584
12
11
oy .
01U
16
65U
1U
0su
415

0.02
0.0246
0.0215
0.0477,
0.0229

00134 Y
0.0193
0.0134 Y
0.0134 U
0.0134 4
0.0262

0.037
0.0134 H
0.0134 U
0.0164
0.0314
0237

notes at end of

(Metals al[: F
g
§108-00092|

B-83/63a
9/20/2000
10.5

0.703
36
o5y

0.703

8.97
164
92
0.145
12

0.6
4

0.5

107

671
87
87
67 ¢
67 1
67
87
106
67
67.8
67
285
174
67l
700
143
14758

o T CC

L3

table,

23

PAHs)
B

5106-001024-039

B-64/644

10/25/20p0
10

0.403
0.605
04

. 0.334
0.465
0.0839
0.384
0.0754
0.0765
0.136
0.564

0.067\U
0,104
0,563
136
6.5738

. 0.0388
. 0.0997

5106-001¢24-0
B-G4/64a
101252000
2.5

0.0524
0.0834

0.134
0.0934
0.0798
0.0268 U

0.17
0.026d4 U
0.0268 U
0.0268 U

0.174
0.0004
0.0269 U
0.0268 U

0.9636

g

1.6

.A
[=2]
coccoccoc

-
(o]
o Co—OF

-
cCcccocaccocccocc

046

5105-00[1024—043
B-65/66a
10/25/2000
2.5

0.067 U
0.067 U
0.087 V
0.0d7 VU
0.087 U
0.067 U
0.067 U
0.087 U
0.087 U
0067 Y| .
0.067 U
0.0§7 U
0.087 U
0.067 U
0.087 U
0.067 U
0.087 U

51080

107254

10

- n oA

0.8

0.5

0.718

0.283
0.454

0102

2000

049

8

$106-001024-047

B-66/66a

10/25/2000

25

O C OO OO OO OO

. B6?

510600105085
672
10/30/2000
135

0825
0.2
0.82|
0315
0.67
005U
0325/
005/
0.05lU
W ES
oft0s|
.72
051U

.34
04
6565/

5106001
B-67/67
10/30

30-085

2]
00

5.5

0.0
0.04
0.0
0.9
0.0%
0.08
0.05
0.0
0.08
0.0%
0.08
0.08
.i0.08
0.09
0.09
0.04

cCcCcCcCcCcccCcccccCccacocccoc

B
5106-001624-032
B87 | .
1012512000
25

oieh

0067 U

g.OG U
067 U
.13
0.27

ShJBt 5

B
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5105-001024-027

" B-88

10/25¢

6.

or

2000




ica Rosulls for Soil Samples|(Metals and PAHs)
6 8 DL 8

B 8 c c c
5106-001024.02¢ | 5106001024017 5103001028001 5106001024002 5106001024013 B2 (911 B3 (1112 4576000302026
B-89 880 B8-91 B-91 B-92 B2 | B-3 8-32
102412000 10/24/2000 10/24/2000 10/24/20p0 10/24/2000 3r26/4 325/94 302200
25 10 25 7 10 g-11 12| | 1

2724 1184 29
035U 0.782 0.18
0.665 13 a2\
18. 257 1
124 9. 144
09U 155 . 45U
0.05 U 005U 0.1 U
184 178 |- 14.1
05U 05U 1y
. 1uU HuU g3 u
05U 05U as 4
498 ()] ]
enzo(a)anthracena 0.0754 0.148 0.0134 | 0.409 1.32
e } 0.062 . 0.17 0.0134 U 0361 - 2.35
.0.0468 0.1 0.0134 4 0232) . 1.54
] 0.043 0.0986 0.0134 Y 0.261 1.09
. 0.0681 0.168 0.0134 | 0.375 1.62
]I] priz{gh)anthracene | 0.0134 U 0067 U| - 0.0134 U 0.067 U 0.253
(il 2,3-cdpyrene | 0.0281 0.0912 0.0434 | 0.165 1.56
_— 1 00134 U 0.067 U 0.0134 U 0.0681 0.249
J' 1 00134 U 0.067 U 0.0134 \J 0.067 U 0.158
! 0.0174 0.067 U 0.0134 L 0.113 0.331
. 0.0314 0.123 00134 U~ 0.188. 248
ll 0432 0.19 0013 U 0.584 422
: 0.0134 U 0.067 U 0.0134 ( 0.067 U 0.134
.. 00134 U 0067 U 0014 U 0.1 0.246
Jli ' 0.0523 0.166 0.0134 U 0.351 184
: 0.136 0.357 0.013¢ Y 0.694 6.69
~ Told PAHs 0.6975 16128 0.0134 | 3.9091 26.081) !
]|| ' FAOATA s Portof 111 Rk s
i Notas:
1. U = Not detected at or above the method reporling limits.
]I; 2. )= Estirnat?! Concentration. ’
i 3. R=Rejected Data (see/i. dix F).
4. Shading Indicates Reject pglta.
1
Je
-
|
Jls
-
|

¥.1109S511d0d
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Table A-2 - Analytical Results for Soil Samples (Diesel and Oil) Sheet 1of 4 -

Area Sample Station Sample Depth NW Method TPH-D in mg/kg
Number Date  in feet Diesel Qil
A 5106-001027-069 B-100 10/27/00 6 27 U 67.6 U
A 5106-001027-070 B-100 10/27/00 10 267 U 66.7 U
A §106-001027-071 B-100 10/27/00 20 299 U 746 U
A 5106-001027-072 B-100 10/27/00 26 29 U 725U
" A 5106-001026-063 B-101 102600 5 26.3 U 658 U4
5106-001026-064 B-104 40/26/00— 10 27.8_U 69.4 U
A 5106-001026-065 B-101 10/26/00 20 2820 704U
A 5106-001026-066 B-101 10/26/00 26 270 67.6 U
A 5106-001026-059——B-102————10/26/00—5———26.7-)————66.7-U
— —A——5106-001026-060——B-102————10/26/00— 10— H170———1760—

I A 5106-001026-061 B-102 10/26/00 20 282U 704 U
A 5106-001027-073 8-103 10/27/00 5 263 U 65.8 VU

4876-000313-058 B-44 3/13/00 20 25U 50 U

1 A DTUB-007027-075 B-103 A0I27100 40 286 U 14U
A 5106-001027-076  B-103 10/27/00 26 286 U 714 U
A 4876-000302-024  B-20 - 3200 1 :
1 A 4876-000301-020  B-38 - 3/1/00
o A 4876-000301-021  B-38 3/1/00
A 4876-000301-023  B-38 3/1/00
_l A 4876-000313-031 _ B-39 3/13/00
A 4876-000313-036  B-39 3/13/00
A 4876-000313-037  B-40 3/13/00
l A 4876-000313-038  B-40 - 3M3/00 10 25U 50 U
A 4876-000313-043 B-41 3/13/00 5 500 50 U _ : : _ )
A 4876-000313-044 B41____ 3/43/00 10 25y 50y
l A 4876-000313-049  B-43 3/13/00 10 25U
A 4876-000313-051.  B43 313/00 20 EZPEURE

A
A 4876-000313-060  B-44 3/13/00 26 25U 50 U
q = : : 16100 10 25U 50 U
A 4876-000316-063  B-45 3/16/00 18 . 360 50U
A 4876-000316-064  B-45 3/116/00 22 25U . 50U
_' A 4876-000316-067 - B-46 - 3/16/00 125 25U 50 U
. A 4876-000316-068  B-46 3/16/00 19 25U 50 U
A 4876-000316-069  B-46 3/16/00 25 25U 50 U
. A 4876-000316-071  B-47 3/16/00 2.5 450 - 50 U
L A 4876-000316-073  B-47 3/16/00___10 25 U 62
A 4876-000316-075B-47___ 3/16/00— 20 25U 58
: A 4876-000316-076  B-47 3/16/00 25 25U 50 U
l A 4876-000316-078  B-48 © 316/00 6 25U 160
' 0316~ B—————3/16/00—H———250——460—————————————————————
A 4876-000316-080—B=48————8M600— 15— 25 04—
A IR TR OIR )

Please refer to notes at end of table.

4876-000316-082 - B-49 3/16/00 5

- =
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Table A-2 - Analytical Results for Soil Samples (Diesel and Oil) Shest 2 of 4
T Area  Sample Station Sample Depth NW Method TPH-D in mg/kg
o Number Date in feet Diesel Oil
l A 4876-000316-084  B-49 3/16/00
A 5106-000921-045 __ B-53 ___9/21/00
A 5106-000921-046  B-54 9/21/00
A 5106-000921-043  B-55 9/21/00
— 5106-000921-048____B-56 9/21/00
21-047 B-57 9/21/60
: A 5106-000921-049  B-68 9/21/00
l A 5106-000921-050  B-68 9/21/00
A —5106-000921-051——B-68—————0/24/00—13 199 386
A B-668-Duplicate — ——B=68———9/21/00—10 324 849
l A 5106-000921-052  B-69 9/21/100 - 2.5 25U 50 U
: A 5106-000921-053  B-69 - 9/21/00 10 25U 50 U
A 5106-000921-055  B-69 9721160 20 250 50U
* A 5106-000921-056  B-70 9721700 2.5 250 50 U
A 5106-000921-057  B-70 9/21/00 10 25U " 50U
A 5106-000921-058  B-70 9/21/00 20 25U 50 U
:t A 5106-000921-059  B-70 9/21/00 265 612 523
o A 5106-000921-060  B-71 9/21/60 2.5 25U 50U
' A 5106-000921-061  B-71 9/21/00 10 25U . 50U
4 - A 5106-000921-062__ B-71 9/21/00__20 25U 50U
' A 5106-000921-063__ B-72 9/21/00__ 2.5 25U 84
A 5106-000921-064  B-72 9/21/00 12.5 25U 126
I A 510&000921 -065  B-72 9/21/00 20 25U - 50 U
—A 5106-000921-066——B-73—————9/2H00—2:5———25-U—————50- U—————
' A 5106—099924-667——8-73———9/?1106—12H5—U—-—50 U >
' A 5106-000921-068  B-73 9/21/00 18 25U 50U
A 5106-000025-079  B-74 9/25/00 2.5 25U 50U
_ 80874 9/25/00 125 25U 50U
1 A :J'IUQ-UUUSZDJJU‘I B-7/4 9125/00 18 25U 50U
A 5106-000925-082  B-78 9/25/00 20 25U 50 U
A 5106-000921-075  B-81 9/22/00 2.5 25U 50 U
1 A 5106-000927-076  B-81 9/22/00 10 68.2 90.5
- A 5106-000921-077 B-81 9/22/00 20 864 2020
A 5106-000921-070  B-82 9/22/00 2.5 250 U 673
1 A 5106-000921-071 _ B-82 9/22/00 ___10 250 U 1570
- A 5106-000921-072 _ B-82 9/22/00__ 20 787 846
A 5106-000921-074  B-82 9/22/00 26 25U 50 U
. A 5106-000920-038  B-84 9/20/00 67.5 107 191
A 5106-000921-078— B85 9/22/00 10— 25U 50U
: A 5106-001030-08+——B-94—10/30/00—2:5——506-U———1300
A 5106-001030-082  B-94 10/30/00 10 244U 61U
I A 5106-001030-083  B-94 10/30/00 20 286 U 714U

-001030-084—B-64——— 10/30/00 25:5— 286U —7i4U—

106-001106-095——B-07 — 11/6/00— 3 2470 617U
l A 5106-001106-096 B-97 11/6/00 & 26 U 649 U

Please refer to notes at end of table.

POPT1S601176



I Table A-2 - Analytical Results for Soil Samples (Diesel and Oil) Sheet 3 of 4
_ Area Sample Station Sample Depth NW Methad TPH-D in mgikg
—l Number Date infeet  Diesel oil ‘
|

A 5106-001106-097 B-97 ___11/6/00 10 267 U 66.7 U 1

_ A 5106-001106-098 B-97 11/6/00 20 197 266
A 5106-001106-099 B-97 11/6/00 26 286U 714U
A 5106-001106-090 B-99 11/6/00 3 244 U 61 U :

J A ‘5106001106092—B=99_—14¢610&—-10—2—7—4—U~——8&&£L—-—————

1106-093—B-99—————11/6/00— 20— 282t

A 5106-001106-094  B-99 11/6/00 26 244U 61U
B 5106-001024-008  B-106 10/24/00 7 25U 174
B———5106-001024-009——B-106————10/24/00 6.5 5 T I U RS rE B U

g BT 5106-001024=01t——B-106 " 10/24f00 24
4876-000229-003 B-15 2/29/00 2 EF
4876-000302-028 B-16 . 3/2/00 1.5

4876-000229 008 B-29 . 2/29/00 4

B
B
. I B
8
B 4876-000301-013  B-33 3/1/00 1.5 |
:' B 4876-000301-012 _ B-34 3/1/00 1.5
B 4876-000301-016  B-37 311/00 105 Z:236E 300ER
: B T-1B-40-2 B4 . . 3/26/98 02 25U 50 U
1 B T-1B-50-2 B-5 3/26/98 __0-2 500U 6030
B 5106-000919-019 B-58 9/19/00 8 25 U __. 50U
B 5106-000919-020  B-59 ©9M19/00 4 25 U 112
l B © T-1 B-6 (0-2) B-6 3/26/98 0-2 25U 50 U
—  5106-000919-017 B60—  OMOB— 4 25U 50-Y
————————B———5106-000919-046——B-61——0/19/08——4 25-4———56-—————————————————
' B 5106-000919-021  B-62 9/19/00 4 25U 50 U
B B-63-Duplicate B63 9/20/00 105 1170 3210

-000920-022—B-63/63a 9/20/00 6 5000 180
106-000920-023— B-63/63a  9/20/00 105 3440 10000

?

5106-000920-024 B-63/63a 8/20/00 16 250 U 2180
B 5106-001024-054 B-63/63a 10/25/00 19 98.3 286
1 B 5106-001024-055 B-63/63a 10/25/00 24 25U 50 U
o B 5106-000919-005 B-64/64a 9/19/00 105 25U 50 U
B 5108-001024-037 B-64/64a 10/25/00 2.5 25U 50U
I B 5106-001024-040 B-64/64a 10/25/00 _16.5 109 251
B 5106-001024-041 B-64/64a 10/25/00___19 39 ~ - 405
B 5106-000919-006 B-65/65a 9/19/00 10.5 250 U . 769
J__—g—g:gg-gOOQZS -083 B-65/65a 9/25/00 16.5 500 U 9070 _
= 00925:084—&6&656—9125100—19—-25-U————50-U————
B 5106-001024-043——B-65/65a 10/25/00—2-5——250-U +170
B 5106-001024-046 B-65/65a 10/25/00 - 12 2500 U 20700
l B 5106-000919-007 B-66/66a 9/18/00 105 1090 - 2380
———————B——5166-000919-068—B-66/66a——9/19/60——16——3830 6320
= -009——B-66/668a———9/19/00——19 87 217

B 5106-001024-047 B-66/66a 10/25/00 2.5 250 U. 1650
Please refer to notes at end of table, - -

+
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Table A-2 - Analytical Results for Soil Samples (Diesel and Qil)

Sheet 4 of 4

1: Area Sample Station Sample Depth NW Method TPH-D in mg/kg L
T Number Date infeet: Diesel Oil
l B 5106-000919-015 B-67/67a 9/19/00 13.5 29 62.7
' B 5106-001030-085 B-67/67a 10/30/00__ 5.5 208 U 521U
B 5106-001030-086 B-67/67a . 10/30/00 13.5 286 U 124
B 5106-001030-087 B-67/67a 10/30/00 19.5 241U 602 U
— B 5106:001030-083  B-67/67a_ 10/30/00_ 235 46.4 203
— B 5106-000919-010— B-83  — 9/19/00 4 25-4 50-U
B 5106-000319-014 B-83 . 9M19/00 12 25U 50U
I B 5106-000920-025 B-85 9/20/00 125 1060 3000
B— 5106-000920-026——B-856——9/20/00—19—1310 2640~
— —5106-000920-028—6-85 92010024 250 50U
: l B 5106-001024-032 B-87 10/25/00 2.5 25U 1860
B 5106-001024-034 B-87 10/25/00 10.5 25U 50 U
B 5106-001024-035 B-87 T0/25/00 19 25U 98.7
+ B 5106-001024-036  B-87 10/25/00 24 25U 144
B 5106-001024-027 B-88 -10/25/00 6.5 25U 148
B 5106-001024-029 B-88 10/25/00 165 . 49 164
' B 5106-001024-030 B-88 10/25/00 19 25U 50 U
B 5106-001024-031 B-88 10/25/00 24 46 50 U
B 5106-001024-021 B-89 10/24/00 2.5 25U 50 U
_ B 06-001024-023 B-89  10/24/00_165 251 50_U
B 5106-001024-024 B-89 10/24/00-19 457 825
B 5106-001024-025 B-89 10/124/00 24 - 25U 50U
. B 5106-001024-018  B-90 10/24/00 165 25U 50 U
——— B 565106-001024-019— B-90———106/24/00—49——324——— 1450
B 5106-001024-020—B-890————16/24/60—24——35.9 —61.8
l : B B-90-Duplicate B-90 10/24/00 16.5 25U . 50 U
B 5106-001024-001 B-91 10/24/00 2.5 25U 50 U
———— B———5106-001024-005 B-91 10124700165 250U T150
_ B~ 5106-001024-006 B-91 10/22700 19 25U 50U
B B-91-Duplicate B-91 10/24/00 2.5 25U 50U
B 5106-001024-013 B-92 10/24/00 10 169 310
:l B 5106-001024-015 _ B-92 10/24/00 175 250 U 1970
FADATAVobs\Port of Porlandi15191-01 T-1 Risk AssessmenWAppendicies\App-A
Notes: .
l 1._U = Not detected at or above the method reporiing limits
2. J = Estimated Co tion

3. R =Rejected Data (see Appendix F).
4. Shading indicates Rejected Data.

1L B

+
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Table A-3 - Analytical Results for Water Samples ShestTof2
Sample ID 5108-011001-108  5106-011001-109  5106-011004-107  5106-010928-103  5106-010923-104
Stafion MW-1 MW-1 (Dup) Mw-2 MW-3 MW-4
1 Sampling Date 10/01/2001 10/01/2001 10/01/2001 9/28/2001 912812001
o Depth in Feet 17-32 17-32 17-32 17-32 17-32
Total Suspended Solids 36 35 55 720 130
—I_’“—TEETW :
Arsenic 2.07 1.06 128 14 6.45
Cadmium ' 1U 1U ' 1U
J Chromium 3.25 265 5.12
Copper 374 388 , 2U 402 1738
tead— 16 14U U 36.2 249
Mercury 02U 02V 02U
' Nickel 5.25 449 3.86
Silver 1-U 1-t -
Zine 10.6— 843 9.06
l Dissolved Metals in ug/L . :
Arsenic 1U 10 14.5 1 6.51
Copper 2.29 203 2.U 2 U 24U
1 Lead 1.37 1U 1U 1U 140
PAHs in pg/L
Benzo{a)anthracene 01U 01U 01U’ 01U 01U
Benzo(a)pyrene 01U 01U 01U 01U 0.1 U
:' Benzo(b)flucranthene 01U 01U 0.1U 01U 01U
Benzo(k)fluoranthene 01U 01U 0.1 U 0.1U 01U
Chrysene 01U 01U 01U 01U 01U
l Dibenz(ah)anthracene 02U 02U 024U 0.2U 02U
7 Indeno(1,2,3-cd)pyréne 01U 01U 0.1 U 01U 01U
Acenaphthene 01U 01U 0.121 0.192 0.72
Acenaphthylene 01U 01U 01 v 0.1uU 0.1 U
l Anthracene 01U 01U 61U 01U 01U
Benzo(ghi)perylerie o1 u otu o U 01U 01U
: ranthene 01t ot U ) 0:119 0.1 U 010
I Fluorene 01U 01U 01U 01U 01U
Naphthalene 01U oty . 01U 01U 0.291
Phenanthrere——————————0-+-U0—— O04+-4U—— 4260138 0576
Pyrempe — 01U 04U 0564 04U 0423
1 Total PAHs 02U 02U 2.054 0.33 1.71
TPH In pg/L
— Dilesel . 416.2 3382 250 U
_l Qil 500 b - 500 U 500 I
Volatiles in pgfL
10U

Tetrachloroethene 2.78 - 3.29

POPT1S601179
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Table A-3 - Analytical Results for Water Samplés

-
N

Shest 20

5108-011001-108

Sample ID 5108-010928-102  6106-010928-105
Station MW-5 MW-6 MW-7.
:l' Sampling Date 9/28/2001 9/28/2001 10/01/2001
Depth in Feet 19-34 17-32 17-32 '
Total Suspended Solids 108 50 20U
:] Total Metals In ug/L
Arsenic 121 2.72 1.38
Cadmium
J Chromium :
Coppar 295 251 27U
toad 148 LILS) 147
Mercury
' Nickel
Silver
Zinc 1.6
1 Dissolved Metals In pg/lL
Arsenic 11.3 3.65 1U
Copper 2.U 2t 2.4
1 Lead 1U 1.U 1.U
PAHs in pgiL
Benzo(a)anthracene 01U o1y 01U
Benzo(a)pyrene 0.1U 0.tu 01U
:' Benzo(b)fluoranthene 01U 01y 01U
Benzo{k)fluoranthene 01U 01U 01U
Chrysene 01U aiu 01U
I Dibenz(ah)anthraceno 02U 02U 02U
— Indeno(t,2,3-cd)pyrens 01U 01U 01U
Acenaphthene 0.448 01U 01U
Acenaphthylene 0.t u 01U 01y
. Anthracene 01U 01y 01U
ene oty ot o1 u
—Fiuoranthens ' ot u LN Y] o U
' Fluorene 01U 04U 01U
Naphthalene 01U 01U 0.1 U
Phenanthrene +16 0:+U 9:453
Pyrene 0172 «0:1-U 0153
1 _Total PAHs 1.78 02U 0.306
TPH In pug/L
— Diesel
1 a
Volatiles in pgiL
Telrachloroethene
l FADATAUobe'Port of Porttand\15191-01 T-1 Risk A \pp! App-A
Notes: :

1. U = Not detected at or above the method reporting limits.

2. J = Estimated Concentration.

3. R = Rejected Data (see Appendix F).
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RME = Reasonable Maximum Expasure.

CT 7 Central Tengendy.

EPQ = Exposure Polnt Concen

tig

n.

| l
Table B-1 -/Area A Risk Calculations Sheet 1 of
Sail |[ngestion, Resident
Mari eTerJni al 1 South Risk Assessment
Partland, Oregon
[ ] Hazald ntake in Cancer Intake In
Soil EPC in/mglkg malkg-day Hazard Quotiant mg}kg:d Cancer Risk
Compounds of Patential
| Concern RME cT RME CT RME CT| RME CT RNE cT
(a)anthracene 2|0E+00 6.7E-01 5.1E-05| | | 4.9E-07 - - 5.3E-!06 4.4E408 3.96-06 3.2E-08
(a)pyrene ' 1/8E+00 5.5E-01 4.6E-05 4.0E-07 - - 4.BE-'06 3.6E{08 3.5E-05 2.6E-07
(b)uoranthene 1,4E+00 4,0E-01 3.6E-05 2,9E-07 - - : 3.?E-106 2.6E08 2.7E-06 1.9E-08
z(a,h)anthracene | | 1|6E-01 9.0E-02| || 4.1E-06 8.6E-08 - - 4.3E-‘07 5.9E409 3.1E-06 4.3E-08
(1,2,3-cd)pyrene | | 7|4E-01 | |2.8E-01 1.9E-05 2.0E-0 - [- 2.0E-06 | 1.8E{08 1.4E-08 1.3E-08
c 8J4E+00 3.3E+00| || 2.1E-04 2.4E-0 7.2E:01 8.0E-03 2.2E05 | 2.2E{07 3.46-05 3.3E-07
OTAL HAZARD INDEX|| 7.E-p1 8.E-08 |[TOTAL CANCERRISK]| 8.EX05 7E-07
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Ta l«l B - f\r a A Risk Calculations ' | Sheet 2 of 4
Dernral Contact with| Soil, Resi |ent
M rite Terml |al 1 South Risl& Assessment
P

¥81109S 11d0Od

rtfl nd, Oregon
Hazard Intalke n Cancer | eln
Soil EPC In mgikg ma/kg-day Hazard Quotient mg/kg-day Cancer Risk
Compounds of |Potential [ ] |
| Concem ABS RME| ! RME cr RME CT RME cY RME cT

ne D.138 2.0e+00 6.7E-01 8.36-05 8.6E-07 = - 7.8E-06 7.6E-08 | . 5.7E-06 5.6E-08
D.18 1.8 '+00 5.5E-01 7.5E-05 7.1 é’-07 — - 7:.0E-06 6.2E-08 5.1E-05 4.6E-07
ene D.13 1.4E+00 4.0E-D1 5.8E-05 §.1E-07 o - 5|.5E-06 45E-08 1».0E-96 3.3E-08
' cene | 0.13 1 1.8E-0i 9.0E-02 8.6E-06 1.26~07 - - 6|.2E-07 1.0E-08 4.6E-06 7.5E-08
d)pyrene| 0.13 7.4E-01 2.8E-D1 -3 é-05 3.66-07 o |- 2.9€E-06 3.2E08 2.1E-06 2.3E-08
0.03 8.4E+Q0 3.3E+00 8.18-05 9.8E-07 2.7E-01 3. LE~O3 7.6E-06 §.6E-08 1.1E-05 1.3E07
' TOTAL HAZARD INDEX 3.E-01 3E-03 TOTAL CANCER RISK .|8.E-05 8.E-07

Notes:
ABS = Dermal Absorplion Factor{(ERA, 1998).
RME = Reasonable Maximum Exposure.

CT = Contral Tend{ancy.
EP(Q = Exposure Ff'oinq Concanu—Ttlo .
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Table B-1 -l|\r a A Risk|Calculations ' Sheet 3 of
Vapo Inh:::ti n (Indoor Air), Resident
|

Marine Terminal 1 SJuth Risk Assessment
Portland, Or’eg on
ndoor Air ERPG |n Hagard Intake i Gancer intake In :
mg/m® ma/kg-d Hlazard Quotiant ma/kg-day Cancsr Rjsk
Campounds Of Potential Congern RME CT RML CT RME CT R‘ME CT RME cT
Vo:itil Organic Compounds '
Tetrachloroethene 1126105 1.2E:05 64E106 64E106 | 7.6B-05 7.6E-05 1.4E-08 8.5E-07 3.6E-09 1.7E-09 .
L TOTAL HAZARD INDEX E05 | [8.E-05 |TOTAL CANCERIRISK 4.E-09 2.E-09
Notas:

Indogr Alr EPC modeled from maxmum detected graundwater goncentration using DEQ's REDM Guidance [DEQ, 2001b).
QutdoarAir not evaluated since indoor air risks apd hazards were acceptabis. .
RME|= !}easona Manmum Exposure.

=|Central Tendency
EPC F Exposura Pgint Concentration,
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Table B-1 - Area A Risk Calculations _ | Sheet 4 of 4
Fugitive Du.T.t nhalatjon (Outdoor Air), Resident
Marine Terminal 1 Squth Risk! Assessment

Portlgnd Oregon
! . utdoor Alr EPC in : CancerIntake in | CJ -
' mg/m] Hazard Quotient mglkg-day -Cancelr Risk

Compounds of (Potential PEF In [ '

Concem m’fkg RME cr E CT RME cT RME cT
PAHs \ ) _ _
Berzo(a)anthracene | 1/32E+09 | 15808 | 81810 | 8. -~ - 18E-10 || (2.88-11 | | 55811 | B.6E-1R
Bergo{a)pyren 132E+09 | 14E-09 | 4.2E-10 7 - - 1.6E-10 2,3E-11 4.9E-10 7.0E-111
Benzo(b)fluoranthere | 132E+09| 11E-08 | 30810 | & - - 1.2E-10 1.6E-11 3.8E-11 5.1E-12
Dibenz(a,hjanthracene | 1.32E+09 | 1.2E-10 | 6.88-11 6. - - 1.4E-11 3.7E-12 4.4E-11 1.1E-11
Indeno(1,2,3-cd)pyrene | 1.32E+09 | 5.6E-10 1.1 -10 3. - - 6.6E-11 1.2E-11 2.0E-11 3.66-12
Metal ' .
Ars nl 182E+09 | 6.4&5-09 iﬁ -09 3. - - 7.4E-10 1.4E-10 1.1E-08 2.0E-09

' T0 0.E+00 0.E+00 |TOTAL CANCER RISK 1.E-08 2.E-09

FADATAUORS\PEH of Porianc\6194-01 T- Risk NADP poundtx B Tazes

Notes:
Outdpor Air EPC = Soil| EPC (See|Table 4)/PEF
PEF = Parliculate Emisslon Factor. T
RME|= Reasonable Maximum Exgosurs.

CT =|Central Tendency
EPC F Exposura Po‘mt Concentration
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Table B-2 - Area A Rris Sheet 1 of 4
Soil Ingestion, Comms \
Marine Terr;ni al1 §ou ant' ]
Portl nd, Olre on
Hazard Intake in , Cancer Intakd in
Soll EPQ injmg/kg mg/kg-day Hazard Quotiefllt ma/kg-day Cancer Risk
CoT1pounds of| Patential
_Concern | RME cT RME cT RME cT RME eT RME T

PAHSs |
Berizo{a)anthracane 20E+Q0 8.7€-01 2.0E-0 3.3E-G7 - - 7.0 -0{7 2.8E-08 S4E-D7 ?.1 E-08
Berizo{a)pyren 18E+00 5.5E-01 1.8E-0 2.7E-Q7 - - 6.3 1-0‘( 2,3E-0 45E-DB 1.7E-07
Benzo{b)fluoranthene 114E+00 4.0E-01 1.4E-08 | 2.0E-Q7 - - 4.9%-02 1.7E-0 3.6E-D7 "l.2 E-08
Dib nZ'(a,h)amI cene 1i6E-01 9.0E-02 1.6€-0 | 4.4E-08 - - 5.6EE-0I '3.8E-0 4.1E-07 ?.8 E£-08
Indena(1,2,3-cd)pyrene | | 7|4E-01 2.8E-01 7.2E-07 1.4E47 - - 26E-07 | 1.2E 1.96-D7 T.s £-09
Metal
Ars«L:ni 8A4E+Q0 3.3E+00 8.2E-04 1.6E-06 2.7ED2 5.4E+03) 2.98-06 1.4E- 4.4E06 2.1E-07

OTAL HAZARD INDEX|| 3.E-02 5.E{03| |TOTAL CANCER RISK 1.E-05 4.E-07
Notas: .
RME =

Reasonable Maximum Exposura.
CT 5 Central Tendlenay. f
EPC_ =qxposure Poin ConwnuFﬂcn.
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Table B-2 - a A Risk Calculations _ " Sheet 2 of 4
Dermal Conlta t with (Soil, Connn{terclal Worker
Marine Temlﬁ al 1 South Risk A?sessn’ie nt
Portland, Oregon
Hagzard Intake in . Canceor Intake in .
Sqli EPC In malkg glkg-day Hpzard Quiotisnt ma/kg-day Cancer Risk
Compounds of Potentlal
Concern ABS RME| | ch E cT RI‘LE CT RME cT RME cT
PAHs _ 1 L
.|Benzo(a)anthracepe 0.13 2.08+00 s.iE-m 8|3E07 2128107 - 3.0E-07 1|9E-08 2E-07 1.4E-08
Benzo La)pyreraxi 0.13 | 1.88+00 5.5E-p1 7156007 | 1I8EL07 - 2.7€-07 || 1\5E-08 2.0E-06 1,1E-07
Benzo(b)luoranthene | 0.13 | 1.48+0p | 44E-D1 | sj8Elo7 | 1l3El07 | - 2/1E-07 || 1/1E08 1.5E-07 || |8.2E-09
Dibenz(a,h)anthracene | 0.1 1.6E-0 8.0B-p2 6I7EL08 | 2/9E{08 - 2.4E-08 || 2|58-09 1.7E-07 1,8E-08
Indeng(1,2,3-cd)pyrene| 0.13 | 7.4E-0 2.8E-01 31E07 | 9[1E[08 - 11E-07 || 7/8E-09 3. 0E-08 5.7E-09
Metals . _
Arsénic 0.03 | 8.4E+00 3.3E+00 | 811E:07 | 2/5E07 | 4.7E-03 8.3E-04 2.9E-07 || 21E-08 4.3E-07 || |3.2E-08
m]s TOTAL HAZARD INDEX| 3.3 8.E-04 |TOTAL CANGER RISK 3,E06 2.E-07
Notas:

ABS = Dermal Absprption Factor [EFA, 1998),
RM% = Reasonable M}dmum Exposure.

CT = Central Tendency.

EPC|= Exposure Point Concentraklon.
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Table|B-2 - Area A Risk [Calculati ns Sheet 3 of 4
Vapor Inhalation (Indoor Air), Commercial Worker
Marine Terminal 1 South Risk Assegsment ‘

Portland, Oreg

Indoor AT EPC TN | Hazard Intake In . Cancer Irjtake in ,
a/m® mgikgiday Hazard Quotlent - maikg-da CSF In Cancer Risk
) . . ' {mg/kg-day)-1
Comppunds of Potential Congerr RM cT RME T RME | eT - RME cT RME cT
Voliatlle Organic Campounds .
Tetrgchloroethene 4.0E06 4,0E-06 5.9E-07 5,9E-07 5.4E-06 5.4E-06 2.1E-07 5.1E-08 2.6E-03 5,5E-10 1,3E-10
TOTAL HAZARD INDEX] 5.E-06 5606 |TQTAL CANCER RISK 8.E-10 1.E-10

Notes:
Incoar Al EPC modelad from maximuim detected groundwater conc;%nﬂFn using DEQ's rBDM Guldrn:s (DEQ, 2001b).
p

Outdgor Alr not evaluatadsincs indoo &ir rieks and hazarys were accaptable.
RME [ Reasonable Meximum Exposure.

= Cenral Tendency.
EPC F Exposure Poin} Canoantration.
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Table B-2 - Area A Risk|Calculatlons : : : . |Shest4 of ¢
Fugitive Duslt nhalatio (Outh r Air), Commercjal Worker '
Marine Terminal 1 South Risk Agsessm n
Portland, Orr, on
Qutdoor Air EPCin Hazard IntaKe in ancer Intakd in
: mgim’ malkg-da " | Hazard Qudtient ma/kg-dayl Cancer/Risk
CO*pcunds of Paotential| PEF In ‘
Concern _mkg RME cT RME cT 'RME GT RME cT RME cT
P .
Be og:)anthracere 1.B28+09 [ 15Ei09 | S.JE0 | 2.8E-10 | 7.5E411 - . 8.0E-11 | BSE-12 | |2.8E-11 210E-12
Benzo )pyrene: 1326400 [ 14E09 | 42E-10 | 2.0E-10 6.2E411 - . 7.2:E-11 3E-12 | [|2.28-10 116E-11
Benzo(b)fluoranthene | 1.826+09 | 14E08 | 30E-10 | 1.6E-10 | 4.5Eq1 — - 5.6E-11 BE12 | 1781 1]2E-12
Dibenz{a h)anthracene | 1.828+08 | 12610 | 6.8E-11 | 1BE41 | 1.0 - . 6.45-12 JE3 | |2.0E-11 Hvs-u
Indano(1,2,3-cd)pyrene | 1.326+09 | sBE!0 | 2480 | e3ep4 3.zEJ11 - L 3.0E-11 TE-12 | 182812 8l4E-13
Metals .
Arsenig 1,326+09 | 6ME{09 | 2.5E-09 | 9.5E-10 | 3.7E-10 | + 3.4E-10 .2}5-11 5.1€-09 4I8E-10
[ TOTAL HAZARDINDEX |~ 0.E+00 D.EX00 [TOTAL CANCER RiSK | [5.E-09 5.E-10
FABATANobs\Pon of Rortahh15191-01 TH1 Risk Appendcies\appendix|B Tablas\B-2
Notes:

Outdgor Alr EPC = So

t EPC (See Table 4)/PEF,
PEF = Particulate Emission Factor
RME = Rpasonable b\/la Imum Exposure.
CT = Ceritral Tendency.
EPC % Exposure Polint Concentration,
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Table B-3 -Area AR sk Calculations Sheet 1 of 4
Soll gestl?nfExca aﬁnon Worker _ |

Marine Terminal 1 South Risk Assessant
Portl;nd (o) e%on

40 Hazarnd Intake in ,aqcer Intake|in
il EPC in mg/k mgl_k%-day Hazard Quotient mg/kg-day Cancer|Risk
Compounds pf -
Potential Concr;rn ME cT RME CT| RME cT RME CT RME cT
Benzo )anthrqce e 3.7E-01 3.7E-01 6.3E-08 1.3E-08 - L. 8.9E:10 | 9BEr1T | 6.5E-10 6,8E-11
Benzo(a)pyren |3.7TE-01 3.3E-01 6.3E-08 1.2E-08 - - 8.8E;10 | 8.BEr1 6.5E-09 6/1E-10
Benzo b)ﬂuora|th ne 3.4E-01 2.7E-01 5.7E-08 9.5E-09 - - 8.2E:10 | 6.BER{1 6.0E-10 5.0E-11
Diben ah)antl’pra ene 7.0E-02 6.0E-02 1.2E-08 2.1E-08 - - 1.YE:10 | 1.5E-11 1.2E-09 1*15-10
indeno{1,2,3-cd)pyrene | 12.0E-04 1.8E-01 | ] 3.4E-08 8.3E-08 e e 4 BE-10 | 45EM 3.5E-10 33E-11

Metal
-|Arseni¢ 6.0E+00 3.4E+00 1.0E-08 1.2E-07 3.4E+03 4.0E-(
TOTAL HAZARD INDEX 3.E03 4.E-0

14E-08 | 8.8E10 | 2.2E-08 1.3E-09
TOTAL CANCER RISK .E-08 LE-09 .

L R

RME = T,asonabi? l\julmum Exposure.
CT =(Central Tendency.

EPC r Exposure Plslnt Concentration.
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Table B-3 - Arda A Rigk Calculatibns | Sheet 2 of
Dermal Contact with $ofil, Excavation orLker

|y .
Marine Terrrtn | 1 South Risk sessmfn
Portland, Oregon
' Tazard Intake in J ancer Int ak? in
Soil EPC In mgikg mafk -da;? Hazard Quatient | mgrkg-tay Cancer, Risk
Compaunds of Potential ~ o l
Concern ABS RME cT RME cT RME cT RME cT RME cT

PAHl
Benzo(a)anthracene - 013 3.7E:01 3.7E-01 6.9E-08 1.6E-08 - . -~ 9.91E-10 7.2E-10 8.5E-11
Benzo(a)pyrene 0/13 3.7E:01 3.3E-01 8.9E-08 1.5E-D8 - - 9.9E-10 7i2E-09 7.6E-10
Benzo )ﬂuoranthjge 0113 3.4E:01 2.7;—01 6.4E-08 1.2E-08 - - 9.1?E-10 6/7E-10 6.2E-11
Dibanz(a,h)anthragene | 013 7.0E:02 6.0E-02 1.9E-08 2.6E-09 - - 1.9E-10 1/4E-09 1.4E-10
Indeno(1,2,3-cd)pyrene | 0.13 2.0E:01 1.8E-01 3.8E-08 7.9E-09 - + 5.4E-10 3|9E-10 41E-11
M !fls ' : ’ . :
Arseni 0,03 6.0E+00 3.4E+Q0 2.8E-07 3.4E-08 8/7E:04 1,1E-04 3.7E-09 2,5E-10 5/6E-09 3.7E-10

TOTAL HAZARD INDEX 9.E04 1,E-04 |TOTAL CANCER|RISK 2.E.08 1.E-09

Note!
ABS

L 14

RME|= Reasonable|Maximum Exposura.
CT =|Cettral Tenda’m:y
E€PC k Exposure Point Concentratjon.

E{rmal Absarption Factor (EPA, 1998).
X
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Table B-3 - A'\r a A Risk [Calculations Sheet 3 of 4
Vapor lnhalalti n (Outdgor Alr); Excavation Worker
Marine Ter inE: 1 South Risk Assessment

Portland, Oregon
Indoor Air EPC[In Hazard Intake In | _ Cancer Intake in
mgim® mqglkg-day Hazard Quatignt . mg/kg-day Cancer Risk

Compaunds of Potential Concern RME cT E cT RI E CT RML T leT ME QT
Vol{tll Organic Q ompourLds . '
Tetr clﬁoroethe e 6.28-07 6.2E-07 3.3E-09 3.3E-09 3.0E-08 3.GE-08 4.7E-11 2.4E-11 9l5Er14 4.7E-14

TOTAL HAZARD INDEX|  3.E-08 3,608 [TOTIALICANCER RISK 9.E-14 5.8-14
Notes:
Indogr Alf EPC modsled from maximum detected graundwater cpncentration using DEQ's RBDM| Guldance (DEQ, 201b).
Qutdeor Air not evaluated since Ingoof air risks a?d hazards wetle atceptable.
RME|e nable Maximum Exposure.

CT =|Central Tendehcy
EPC F Exposure Pojnt Concentration,
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Table B-3 - Ar A Risk [Calculatlons - Sheet 4 of
Fugltive Dust Inhalation (Outdoor Air), Excavation Worker| . _
Mari eTermm | 1 South Risk Assessment . :
Portland, 0re on : {
' Ll :
Optdoor Alr EPClin | Hazard Intake in Cancer Intake|In 4
ma/m® g/kg-day Hazard Quotient f mg/kg-day Cancer|Rigk
Compounds of Pot ER In LML | T | |
Concern *tkg cT " RME cT RME cr RME cr RME cT
PAH3 v
Benzo(a)anthrace 1.32E+00 | 2BE410 | 28E-10 | 13E2 | 15E-12 - < > 1E-14 AE14 | [B.EE-S 3{38-15
Benzo(a)pyrene 1.328+09 | 2.8E410 | 2.5E-10 |- 15812 | 1.3E-12 - 4 21#.-14 h.6E-15 6.6E-14 3,0E-14
Benzo(b)fluoranthene | 1.32E+09 2.§E-1o 20E-10 | 14612 | 1.1E12 - 4 1LoE ‘4 | T.8E-15 6.1E-15 2/4E-15
Dlbenz(a,h)anthradene | 1.326+09 | 5. E-% 4.5E-11 2.8E-13 2.4E-13 - - AEA15 TE-15 1.3E-14 S4E-15
Indeno(1,2,3cdjpyrene | 1.326+09 | 15640 | 1.4E-40 | 84E-48 | 7.3E-43 - - F.ze-u 5.2E-15 3.3&-15 16E-15
Metals
Arsenic 1.32E+09 [ 4.6E-00 | 26E-09 | 24E-11 | 1.4E-11 - -+ 3.5E-13 Ig =14 | *|5.2E-12 1/5E-12
J TOTAL HAZARD INDEX|  0.E+00 0.E+00  [TOTAL CANCERRISK | }5.E-12 2.E12
FADATAMOBS\POM of Fortandht5191-01 TH RisK A Aprendicies\appondix B Tables\B-3
Nates:

Outddor Air EPC = Soil EPC (Sae Table 4)/PEF.

PEF = Particulate Emisglon Factor. ‘

RME F Reasonable Maximum Exposure.
CT = Central Tende:"tcy.
EPC E:lposure Point Goncentration.
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Table B4 - Area B iis Sheet 1 of 3
Sojl Ingestion, Reside
.Marine Terminal 1 Sou mfnt :
Poﬂ nd, Oregon \
Hazard !ntake in Cancer Intake In
Soll EPClIn ma/kg mglkg-day Hazard Quotient markg-d Cancor|Risk
Compounds of Potential : _ ' | - L“
Concamn RME cT RME cT RME ar RME cT RME CcT
i
Benzo{a)anthracene 1.5E-01 6.0E-02 385060 || 4.4E-0 - L 4GE-D7 | A40E09 2.9E-07 2|9E-09
Bengzofa)pyrene 1.8E-01 7.0E-02 4.9E-08 || 5.1E-0 - < 51607 | 4BES 3.7E-06 3/4E-08
Benzo(b)fluoranthene 1.3E-01 5.0E-02 3.36-06 || 4.4E-Q - <+ 3.5E-07 | 4DE09 2.5E-07 2/9E-09
tndgno(1,2,3-cd)pyrene | | 1.2E-01 5.0E-02 3.1E-06| || 3.7E-0 - 4 3.2 E-(‘)7 3.8E:09 2.3E-07 2/4E-09
Me ,
Arsenl 3.1E+00 2.9E+00 7.9E-05) || 2.1E-0 2.6E-01 7.4E-038 8.3E-06 1.9E:07 1.2E-05 2/9E-07
TOTAL HAZARD INDEX |  3.E-01 7.E; TOTAL CANCERRISK | . 2.E-05 | | 3.E-07
I
Notes:
RME|= Reasonable Maximum Exposure.
CT =!Central Tendency.
EPC = Exposure Pointl Concentratiol
|
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Table B-4 - Area B Risk Calculations Sheet 2 of
-Dermpl Contact with Sqil, Resident
Marine Terminal 1 South Risk Assessment

Portland, Or on
Hazard Intake in Cancer Intake in
Soll EPC In mglky af'l: /kg-day Hazard Quotient mg/kg+day Cancer Risk
Compounds of Pot ntlal J l AM
Concern ABS RME ¢ RME CTl RME cT ME cY RME cT

PAHs . L
Benzof )anthracene 013 1.5E:01 6.0E-02 6.2E-06 7.7E-D8 - - 5.§E~07 6.8E-09 413E-07 5.0E.09
Benzo(a)pyrene 013 1.9E:01 7.0E-02 7.9E-06 9.0E-D8 - — 7.1E—07 i 0E-08 54E-06 5.8E-08
Ben:zo(b)ﬂuoran.thene 013 1.3E+01 6.0E-02 5.4E-06 7.7TE-D8 - - 5.1E—07 i | 6.8E-09 3|7E-07 §.0E-09
Indeho(1,2,3-cd)pyrene | 0{13 1.2E:01 5.0E-0R 5.0E-06 6.4E-08 - b 4.7E-07 5.7E-09 34E-07 | - 4.1E-09
Metals
Arsenic 003!{ 31E+00 | 29E+00 3.0E-Q5 8.6E-07 919EH02 2.9E-03 2.8E-06 7.8E-08 412E-06 1.1E-07

T TOTAL HAZARD INDEX 1.E01 3.E-03 JTOTAL CANCER|RISK 1.E-05 2.E-07
Notes:

ABS 7 Darmal Absorptlon Factor (EPA, 1998).
RME F Reasonable Maximum Exppsure.

CT = Central Tendency )
EPC = Exposure Point (rncentratmn.
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Table/ B4 - l}r aB Rist Calculations Sheet 3 of 3
Fugitive Dusltl halation (Outdoor Air), Resident
Marine Term‘ln I 1 South Risk Assessment
Portland, Oregon
Oyitdoor Air EPC in Hazard Intakp i Cancer Intake in
J mg/m® ma/kg-da Hazard Quatient mglkg-day Cancer Risk
Compounds of Potentlal| REF in L 'LM
Concern kg RME cT RME CcT RME cT RME T E cT

oA |
Benzo(p)anthracerie 1.328+09 | 14E410 | 4.5E-11 | 6.0E-11 | 2.4E-M1 - + 2.9E-11 2,5E-12 8.9E-12 7.7E-13
Benzol )pyr'en31 1.328+09 | 14E410 | 53E-11 | 78E-J1 | 2.BE-1 - L 3.6E-11 | [2.9E-12 1.1E-10 8.9E-12
Benzo(p)fiuoranthene | 1.828+09 | 9.BE411 | 4.5E-11 | 5.2E-11 | 2.4E-f1 - - 25811 | [2.5E12 7.7E-12 7.7E-13
Indeno(1,2,3<cd)pyrene | 1.828+09 | 9JEH1 | 3.88-11 | 4.8B-11 | 2,011 - - 23611 | [2.14E-12 70812 6.4E-13
Metals . .
Arseniq 1.828+09 | 2BEY9 | 22609 | 1.26-09 | 1.2E-D9 - 1 5.9E-10 | [1.28-10 8.9E-09 .{| 1.8E-09

TOTAL HAZARD INDEX [ 0,E+00 D.EW0G |TOTAL CANCER RISK -1 | 9IE-09 2.E-09

FADATAUGDs\Port of Ponand\i5101-01 T-1 Risk A MAgpandides\apgendiy 8 Tables\Be4

Notes: -
Outdgor Air EPC = Soil EPC (See Table 4)/PEF.
PEF z Pariiculate E.nis: lon Factor
RME = Reasonable Maximum Expbsufe,
CT = Cantral Tender:\cy
EPC r Exposure Paint Concentratipn.
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isk Calc Ijtions . Shet 1 of

Sojl Ingestion, Commercial rker _
outh Risk Assessment
Hazard intake in ' . Car?cer Intake in
Soll EPC|In mg/kg ma/kg-day Hazard Quotient ' mg/kg-day Cancer Riék
Compounds of Patentlal : | N
Concemn RME CcT RME cT RME aT RME CT RME CT

PAHs .
Benzo[a)anthracene 1.5E-01 6.0E-02 1.5E-07 2.9E-08 - - 5.2E-08 2J5E:09 3.8E-08 1/8E-09
Benzo(a)pyren 1.19E-01 7.0E-02 1.9E-07 3.4E-08 - ' B.ESE-IbB 2,9E:09 14.8 07 2/1E-08
Benzo(b)fluoranthene 13E-01 |. B.0E-02 |'|| 1.3E-07 2.9E-08 . - ' - 4.€5E-|08 25E:09 8.3E-08 1/8E-09
Indeng(1 2,3-cg)pyrene 1{2E-01 5.0E-02 1.2E-07 2.4E-08 - - 4.2E-r8 "2/1E;09 3.1E-08 1/5E-09
Metal ' : :
Ars nE: 3.1E+00 2.9E+00 3.0E-06 1.4E-06 1,0E-02 4.7E-03 1.1E-06 1.2E:07 1.6E-06 1.8E-07

J [OTAL HAZARD INDEX]  1.E-02 5.E-03 [TOTAL|CANCER RISK 2.E-06 | | 2.E-07
Notes

RME = Reasonabts Maximum Exposure.

CT 3 Ca‘ntral Tend:ency. )

ERCi= qixposura Point Concentratt
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Table B-5 « f\r?a B Rle Calculations : : Sheet 2 of
D al Conta'r with Soil, Commercial Worker

OF

Marine Terminal 1 Sauth Risk|/Assessment

Portland, Or Ton
Hazard Intalfe in Cancer Irftake in
Sall EPC In mg/kd | {naikg-day Hazard Quptient | maikgHd Cancer Risk
Cor :puunds of Potential l
| | Goncern ABS RNE cT RME CT RNE CcT RME CcT RME cT

PAHs
Benzo(a)anthracene g.13 1.58-01 6.0E-Q2 6.3E-08 2.0E-:08 L - . w2.|2Ev08 1.JE-09 1.6EQ8 1.2E-09
Benzo(a)pyrene d.13 1.95.0 708-02 | 79508 | 2.3Eq08 4 - 28E-08 | |2PE-09 || 21E-07 | 14E-08
Benzo(b)fluoranthene Q.13 1.3E-0 6.0E-02 5.4E-08 2.0E-08 B -~ 1.9E-08 1.JE-09 1.4E-08 1.2E-09
Inden (1.2,3—cc{)p rene | 013 | 1.2E-0 5.0E-02 5.0E-p8 1.BE-08 ~ - 1.8E-08 14E.09 || 1.3E-08 1.0E-09
Metal
Arseni¢ 0.03 3.1E+00 2.9E+00 3.0E-D7 2.2E407 9.9E-04 7.3LE—04 1.1E-07 1.pE-08 1L6E-07 2.8E-08

TOTAL HAZARD|INDEX 1.E+03 7.E-04 {TOTAL CANCER|RISK 4.E-07 5.E-08
Notes:
ABS = Dermal Absgrption Factor (EPA, 1928).
RME| = Reasonabls imum E swre.
CT =|Central Tendancy,

EPC= Exposure Pqint Concantrabon
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Tablg B-5 - Area B Risk|Calculations : Sheet 3 of 3
Fugitive Du§t halatlon (Outd oJr-Air), Commercial Worker
Marine Terminal 1 South Risk Assessment
Po l?nd, Oregon

Cutdoor Alr EPC|In Hazard Intake | . Cancer Ingake In
mg/m® mag/kg-da Hazard Quqtient . | mgikg-day Cancer Risk
Compaunds of Potentlal FFEF in ' ' LNJ | ‘
Concern m>ka L‘!‘E CT FLMIE CT, 3 cT RME T RME cT
) : , ’%= = [

PAH| ' [ |
Bengo(r)anthracene 1.g2E +09 [ 11E{10 45E-11 | 1.7EM 6.8E-12 -~ + 5.0|E-12 5.8E.13 1.98-12 1.8E-13
Benzo(p)pyrene 1.§2E +H9 1 14E«10 5.?5— 1 2.1E-11 7.0E~(2 ~ + 7.6|E-‘l2_ 6.86-13 24E-11 21E-12
Bengo(p)fluoranthene 1.826+09 | 9.BE{11 4.ZE- 1 1.56-11 6.8E-12 —~| o 5.2E-12 5.8E-13 1.6E-12 1.8E-13
Indeno 1.2.3-cd)pyrene 1.326+09 | 9.1E411 3.8E-1 14E-11 | 5. SETZ - R 4.8|E-12 4.8E-13 1.58-12 1.8E-13
Metals _ . :
Arsenig . 1.£2E+09 2.BE09 2.2E-09 3.56-10 | 3. LE-10 - T 1.2E-10 2.8E-11 1.9E-0¢ 4.2E-10

TOTAL HAZARD INDEX 0LE+00 0.E+00 |TOTAL CANCER RISK 2/E-09 4.E-10

* . I FADATAUb8\P0r of Portiand\16191-01 J-1 Risk A Agpendiciastappendck & TablssiB-6

Noteg: 1
Outdgor Alr EPC = Soil EPC (See Teble 4)/PEF.

PEF 3 Particulate E:p!:i:on Factor!
RME = Rpasonabls mum Exposute.
CT = Central Tendency.

int ¢

EPC p Exposure Point Concantration.
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Table B-6 -/Area B Risk Calc Iﬁions . . Sheet 1 of B
Sollngesti'o » Excavation Worker -
Marine Terminal 1 Sputh Risk Assessment

<

|
Portland, Oregon
’ Hazard Intake In Carllcor Intake in
Soil EPC|in mg/kg mg/kg-day Hazard Quotient ] mglkg-daR/0 Cancer|Risk
Compounds of| Potential ‘LM|
Concern RME cT RME CT | RM ar - RME CcT RME cT

PAHs

Benzo(a)anthracene 1.6E+00 | W.0E-01 2.5€-07 | 14E-08 - + 3.6E-09 | 10E{0-| 26E-09 || 7|3E-11

Benzo a)pyreng 2.1E+00 4, 7E-01 3.6E-07 1.7E-08 - - 5.1E-09 1.2E710 3.7E-08 8|6E-10

Benzo(b)flucranthene 1.4E400 8.7E-01 2.4E-07 1.3E-08" - - 3.4E-09 9.3E+11 2.5E-08 BI8E-11
- |Dibenz(a,h)anthracene | | 2/3E-01 1.1E-01 3.9E-08 3.9E-09 - + 5.6E-10 2.8E:11 4.1E-09 2{0E-10

Ind n3(1.2,3—c Jpyrene | | 9.0E-01 2.9€-01 1.5E-07 1.0E-08 - + 2.2E-09 7.8E¢11 1.6E-09 513E-11

Metal 1 ' | |

Arsenic 3.8E+00 2.9E+00 5.6E-07 1.0E-07 1.9E-03 3.4%—04 8.0E-09 7.3E410 ' 1.26-08 111E-08

' TOTAL HAZARD INDEX 2EQ03 | | 3.E-04 TOTAL [CANCER RISK 6.E-08 2.E-09
Notes:
RME|= Reasonable Maximum Sure.

CT =/Central Tenanqy.
EPC = Bxposure Polnt Concentration.
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‘Table B-6 - Area B Risk|Calculations . - | Sheet 2 of
Dermal Con act with qul, Excf tion Worker '
Mari eTerm| al 1 South Risk lAssessment :
Portland, Ore on . ‘

j JP Hazard intake i) Cancer Intake in

Solf EPC in maikg mg/kg-day Hazard Quotiant [ malkg-day Cancer Risk

Compounds of Po ntial ]

COnco ABS RIV‘E T RM - e RME cT RME cT RME CT__
i T |
Benzo a)anthra e 013 1.5E#04 4.0E-01 2_.gE-D7 1 1.8E-08 - - 4.95—.—09 1.3E-10 2.9E-09 9.2E-11
Benzo a)pyrene 013 2.1E#+Q( 4.7€-01 3.IE-D7 2.1E408 - be EE-OQ 1.5E-10 41E-08 1.1E-09
Benzo b)ﬂuoranth ne | 0113 | 14E 3.7E-01 26E07 | 1.6E08 - = 3.8E-09 | | 1.2E-10 2.7E-09 SE-11
Dibénz(a, h)anthra tene | 0113 ] 2.3E8-01 11601 | 4.3E-D8 4.@&-09 - 8 6.#5-10 || 3.5E-11 45E-08 | 25E-10
indeno(1 23-cd)p rene | 0,13 9.0E-01 2.9E—d1 1.7E-07 1.3E-08 - 2.4E-09 | | 94E-11 1.8E-098 6.6E-11
Metal . }
Arsenic 0,03 3.3E+04 2.8E+00 1.4E-07 2,908 4,8E-04 9.8L05 2.0E-09 2.1E-10 3.1E-09 3.2E-10

TOTAL HAZARD|INDEX 5.E404 1.£-04 |TOTAL CANCER|RISK 6.E-08 2.E-09

Notes:

ABS = Dprmal Absarption Factor (EPA, 1998).
RME|= Raasonable) Maximum Exposure.

CT = Cettral Tendency,
EPC = Exposure Paint Concentration.|
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Ta!?la B-6 - Arga B Risk|Calculations Sheet 3 of 3
Fugitjve Dust Inhalation (Outdbor Air), Excavation Vorker '
Marine Terminal 1 South Risk As

l essment
Portland, Oregon
Outdoor Air EPClin Nadard intake 16 ancer taks n
mg/m® g/kg-day Hazard Quqtient mg/kg-day Gancer Risk
Compounds of Potentlal| FEF in
Concern mkg | RME (3 RME cT RME | er RME CT RME cT

P .
Ben o(a)anthratizene 113E+09 1./1E-09 3.0E-110 6.1E-(12 1.6E412 -~ e 8.7|E-14 1.2E-14 2.YE-14 3.6E-15
Ben o(a)pyrene' 1/3E+09 1.B5E409 3.8E-10 8.5E-12 1.8E412 | o - 1.2E-13 14E-14 3.8E-13 4.2E-14
Bengo(b)iuoranthene | 136409 | 1/1E08 | 2BE-0 | 57E-12 | 1.5E+12 - - 8.1!5-14 1114 | | 2.56-14 33615
Dibgnz(a,h)anthracene | 1/3E+09 | 1J7E-10 | 8.3E-11 | 9.3E-13 | 4.5E-13 - - 1.3E-14 3.2E-15 4.1E-14 9.9E8-15
Indeno(1,2,3-cd)pyrene | 1/3Erx09 | 6.BE410 2.2E-10 3.7E-12 1.2E-12 - + 5.2E-14 8.4E-15 1.6E-14 2.6E-15
Metals '
Arsent 1[3E#09 2.5E408 2.2E-09 1.3E-11 1.R2E-11 - - E 1.9E-13 8.4E-14 2.9E-12 1.3E-12

. TOTAL HAZARD!INDEX {  G.E+00 0.E400 [TOTAL CANCER RISK 3[E-12 1.E-12

| FADATAUODS\Port of Portanch16191-01 -1 Aisk A Nagpendices\appendix 8 Tables\s-6

Notes:
Qutdoor Alr EPC = Sloll EPC (See Table 4)/PEF.
PEF # Particulate Erln!sslon Factor,
RME [= Reasonable lMzn Imum Exppsute,
CT = Central Tendency. :

EPC = Exposure Pojnt Concentratipn.
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Ta‘al B.7 -lArea C Risk Calculations : : Sheet 1 of 3
Soil Ingestion, Resident .
-Mari eTenini nal 1 South Risk Assessment .
Por'tland, Orefon
‘ Hazard Intake in Carllcar Intake i
Soll EPC|in mg/kg mg/kg-day Hazard Quotient mg/kg-day Cancer|Risk
Compounds of Pqtential , [ .
Concem RME cT RME cT RME cT RME [ RME - ler
Me ali : E
Arsenic 28E+00 2.9E+00 7.4E-05 2,1E-0p 2.5E-01 7.1E-08 7.7E-06 1/9E:07 1.2E-05 2|9E-07
i TOTAL HAZARD INDEX 2.E.01 7.E-03 TOTAL|CANCER RISK 1.E-05 3.E-07
Notgs:
RME = Reasonable Maximum Erporure.
CT = Central Tendency. J
EPC|= Bxposure Foln} Concentration. |
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Taple B-7 - Area C Risk Calculations ' | Sheet2ofi3
Dermali Contact with Soil, Resident
Marine Terminal 1 South Risk|Assessment
- Portland, Oregon

Hatard Intake | | Cancer| taj(e in
Sail QPC In mélk ,mgikgdiy Hazard Quotient ' mga/K \ Cancar Risk
Compounds of Potential LM
Concem ABS RME T RME . | cT RlL!E CcT E CT RME CT

Matal . \
Ars nﬁ; .0.03 2.9E+00 2.9E+00 2.B8E{05 : 8l6E:07 9.3k-02 2.9E-03 2.6E-06 7|6E-08 3.9E-06 1,1E-07

TOTAL|HAZARD INDEX |  9.E-02 3.E-03 |TOTAL CANGER RISK 4.E-06 1.E-07
Notds :
ABS|= Dermal AbsFmon Factar (EPA, 1988). ‘
RME = Reasonab ximum Ex:fosure. } }
CT 5 Central Tendency

EPC = Exposurs Point Concentrafon
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Tallal B-7 - Area C Risk|Calculations Sheet 3 of B
Fugitive Duslt nhalation (Outdpar Alr), ReEident
Mqri e Terminal 1 South Risk Assessmen
|
Porl nd, Orle on

utdoor Air EFC in azard lntake in Cancer Intakg in
ma/m* rl ma/kg-d Hazard Quotient malkg-day Cancer Risk
Compounds of Potential| PEF in ‘L . : ‘ .
T Concern kg RME cT ME cT E cr RME cT RME cT

MeJaIs _ ' ' _ !
Arsenic 1.82E+09 | 2!2E.09 22E409 1.2E+08 112E109 — P 5.6E-10 ' | 1.2E-10 8/3E-09 8E-Q9

: TOTAL/ HAZARD INDEX 0.E+00 0.E+00 |TOTAL CANCER|RISK 8.E-09 2.E-09

) FADATAUGDSWort of Porllandh15191-01 T-3 Risk A ARpx ik ",,..ldasTa.blBs\B-T

Notas:

PEF = Particulate Emission Factor.
RME = Reasonable Maximum Exgosdre.
CT 4 Central Tendelncy.
EPC|= Bxposure Point Concentratlon

Qutdoor|Alr EPC = So%PC (See|Table 4)/PEF.
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Ta I% B-8 -/Area C Risk Calculations ' i Sheet 1 of 8
Soil Ingestion, Commercial Warker '
Marine Terminal 1 South Risvﬁ ssesqmpnt
Portland, Oregon

' Hazatd {ntake in . Cancer Intale in
Soll EPC|in ima/kg mg/kg-day Hazard Quotient mg/kg-day CancerRisk
Compounds of Potential _ ' ) |
Concemn RME cT RME cT RME cT RM cT RME CcT

Metals )
Arsenic 29E+00 2.9E+00 2.8E-08 1.4E-08 9.56-03 4,7E-03 1.0E-06 112B07 1.5E-06 1\8E-07

TOTAL HAZARD INDEX|  9.E-03 5.E-03 [TOTAL/CANCER RISK 2.E-06 2.E-07
Notas: : .
RME = Reasonable Maximum Exposurs,

CT=
EPC

)
tral Tendengy.
XPOSUTB Poin neentration.

l|0||
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Table B-8 - I'\r a C Risk Calculations L Sheet 2 of 3
Dermal Con‘m t with Soil, Commercial Worker
Marine Terrr,1i al 1 Squth Risk Assessment
Por'tl nd, Oregon
Hazard Intake in Cancer Intalte in GJ
SoLl éPC in mg/kg nglkg-dat,' thard Quotient ] mg/kgrda Cancar Risk
Compounds of Potyentlal hL l [ I ]
Concern ABS RME CT RME CT RME CT RME cT RME CT

b |
Al niJ: 003 | 2.9EH0¢ 2.9E+00 2.8E-07 | 2pE{07 9.38-04 7.36-04 1.0E-07 1.9E-08 1.5E-07 2 8E-08

] TOTAL/HAZARD|INDEX 9.EL04 7.E-04 OTAL CANGER RISK 1,E-07 3.E-08
Notes: .
ABS

RME= easonabla:M imum Exposyrs.

CT =|Central Tendency.
EPC|= Exposure Pagint ConcentraTon

rmal Absorz%;n Factor (EPA, 1998), | ' ’
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Table B-8 - Area C Risk Calculit ons _ Shest 3 of 8

Fugltive Du t nhalatlon (Outdpar Air), c:ltnmercial Workér
Marlne Tern) in 11 South Risk Agsessm |

Portland, Or\edon
} Qutdoor Aifﬁi’c in Hazard IntaKe In ' Cancer infakg In
mg/m® mg/kg-d Hazard Quotlent | mak ;-daﬁ Cancer Risk
Coipounds of Potential F’EI; In ' 1 ‘
Concarn m*fkg E CT RM cT RME cT RME cT E cT
| B

it __| '
Arséni 1.32E+09 | 2/2E{09 2.2E409 3.8E410 3.3E410 — - 1.2E-10 2.8E-11 1.8E-09 4.2E-10

. TOTAL [HAZARD|INDEX 0.E+00 0.E+00 |TOTAL CANCER|RISK 2.E-09 4.E-10

eL ) FADATALUbbSPort of Portiand\15191-01 T-1 Risk Assassment\ipperidicies\Appendix BiTables\B-4

Notes: g

QOutdpor Air EPC = sqll EPC (Saa Ta o 4)/PEF.
PEF = Particulate Emlsg!on Facton T

RME!l= {t::sonable Maximum ure.

CT ={Central Tendency
EPC|= Exposure Pc'int concentration.
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Table B-8 - Area C Risk Calc ljtions . . Sheet 1 of 3
Soil Ingestion, Commercial Worker .
Marine Terminal 1 South Risk Assessment
Portland, Oregon
.Hazaqdl take in ) l:arllcer lntaﬁ«aip
Soil EPCjin mgikg mglk'g-day Hazard Quotient malkg-day Cancer|Risk
Compounds of Potential |
Concemn RME cT RME | | ¢T RME cT RME cT RME cT
Metals
Arsenic 2.8E+00 2 9E+00 2.8E-06 1.4E-0 9.5E-D3 4.7E-03 1.0E-06 112EL07 1.5E-06 118E-07
OTAL HAZARD INDEX| 9.E-03 5.E-03 [TOTAL/CANCER RISK 2.E-06 3.E07

Notas: i
RME = Fleasonab!? Maxdmum Exposure, E
CT = Central Tendency. i
EPCi= éxposure Poin{ Concantration,
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Tablg B-8 - Area C Riskl Calculatjons ' _ _ Sheet 2 of 3
Dermal Contact with Soil, Commercial Worker '
Marine Ter |i al 1 Squth Risk Assessment

Po rtlTnd, Oregon
Ha:fard intake i Cancer Intake in
Sol! EPC in mg/kg mg/kg-da Hazard Quotient l mg/kg:day - Cancer Risk
Compqunds of Potential - ‘
Concern ABS RME T RME CT RME €T RME cT RME cT

Metals ‘ L . :
Arsjni$ . 0.03 |- 2.9Ex00Q 1 2.9E+00 2.8E-07 | 2.PE4{07 9.38-04 7.36-04 1.0E-07 1.BE-08 1.5E-07 2.8E-08

L f T TOTALHAZARD|INDEX |  9.E{04 7.E-04 |TOTAL CANCER|RISK 1.E-07 3.E-08
Notes:
ABS F Dermal Absorption Factor (EPA, 1998).
RME|= .

easonabl ximum Exposure.
CT =|Central Tendéncy. l
EPC F Exposure Point{Concentration
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le B8 - llxrela C Risk [Calculations Sheet 3 of 3
Fugitive Dust Inhalation (Outdoor Air), Commerc al|Worker
Marine Termin I1Sop Risk ASL
Portiand, Oregon '

essment

w-a#ua--&uaa-- -

Outdoor Alr EPC|in fiazard Intake if _ L Cancer Intakg In
mgim® malkg-day Hazard Quotieht malkg-day Cancer RiLk
Compaunds of Potential 'anF in ' _ '
' Concern *fkg RME cT RM - eT RME GT RME | | eT #ME cT
Mefls .
Arsenic 1.326+09 | 2.2E408 | 2.26-p9 | -3.3E-10 | 3.3E-10 - - 1.2E-10 | |2.8E-11 1.8E-09 4.2E-10
} . TOTAL HAZARD INDEX 0.E+00 0.E+00 |TOTAL CANCER RISK 2|E-09 4.E-10

F:\DATA\J:1 bs\Port of Portiand\15191-01|T-1 Risk AssessmentiAppendicles\Appendix B Tables\B-8

PEF + Pdrticulate Emission Factor!
RME dmum Exposuta.
CT=
EPC

Butddor Air EPC = Sol Fc (See Table 4YPEF.

]

asonabla‘ al
entral Tendency.
Exposure Point Concentration.

[%]
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Table B-9-Area C R]is Calvvll tions Sheet 1 of 3
Sojl Ingestion, Excayation E er
Marine Terminal 1 South Risk Asses mfnt
Portland, Oregon
|
Hazard Intake in ﬁ:ar car Intake |
’ oil EPClin malkg mg{k -day Hazard Quotient ma/kag-day Cancer Risk
Compounds of Potential - T = éﬁ |
T Concern RME CT RME CT RM (JT RME CT RJWE CcT
Me%ls#
Arsenic 1.2E+01 5.8E+Q0 2.0E-06 2.0E-0 6.8E-D3 6.8E-0 2.9E-08 1,5EH09 $.3E-08 2|2E-09
TOTAL HAZARD INDEX 7.E-03 7.E-04 |[TOTAL|CANCER RISK 4.E-08 2.E-09
Notes: :
RMé: easonable Meélﬂmum sure.
CT= tral Tend?n g
Concentration.

EPC|= Tposure P

oln*




. CT =Central Tanddncy.

121095 11d0d

Tahle B-9 - a C RlSk sweet 20f3
Derm lCon a twnth
Mari eTermm l1So t
PoTl nd, Oredon
rd lntakF i ] ﬁ:ancer Intake in
glk?-da 4 Hazard Quotient mglkg-day Cancer Risk
Co| paundsoﬂ?ot ntial mJ T
Concem ABS CT E (43 RME cT ME cT
MetLls ' ' J
Arsgnid 0/03 1.2E+01 5.8E+00 5.2E-07 5.9E-D8 117E:03 2.0E-04 7.4E-09 4.2E-10 111E-08 6.3E-10
' TOTAL HAZARD INDEX 2.EL3 2.[.1'.-04 _|TOTAL CANGER [RISK 1.E-08 8.E-10

Notes:
'ABS = Dermal Absarption Factor (EPA, 1988).
RMEE sonable Manmum Exposure.

EPC # Exposure Paint Concentration,
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Table B-9 - /-'\r a C Risk Calculations _ Sheet 3 of 3
Fugitive Dust Inhalation (Outdoor Air), ixcavation Worker :

S12109S11d0d

Mafine Terminal 1 South Risk Assessment
Por%nd, Or'eg n
Outdoor Alr EPC|In Hazard Intake In . Gancer Infake In
mgim® mg/kg-day Hazard Quatient f mg/kg-day Cancer RlLk
Compdunds of Potential| F ER In l l
T Concem m¥ kg RM CT RM CT RME qT RME CT RME CT

Met}l : :
Arsenic 1.8E+09 | 9.1ED9 | 4.4E09 4.9E-111 2.4E11 — r 7.0E-13 1.7E-13 1.0E-11 2.5E-12

TOTAL HAZARD |INDEX 0.E400 0.E+00 {TOTAL CANCER RISK 1E-11 B.E-12

FADATAUODSWPar o Portana\16181.01 -1 Risk Assessméntiappendiclasiapgendx B Tabies\d-d

Notes:
Qutdopor Alr EPC = Soll EPC (See Tabie 4)/PEF,
PEF F Particulate Emission Factorn '
RME|= Reasonable|Makimum Exppsure. ’ .
CT =|Central Tandency
EPC{= Exposure Faint Concentration.
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Photograph 14 -' :

"Facing east viewing south end of Terminal 1,
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— Photograph 15 - Facing south viewing south end of Terminal 1.
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l : ATTACHMENT 1
: ' Ecological Scoping Checklist

_I Site Name Terminal 1 South
Date of Site Visit October 2, 2001
l Site Location 2100 NW Front Avcnue along the W:llamette River in Portland, Oregon
Site Visit Conducted Keith A. Kroeger
by

. —_—

CONTAMINANTS OF INTEREST Adjacentto or
Types, Classes, Or Specific Hazardous Substances * in locality of
Known Or Suspected Ounsite | the facility *
-} Total Petroleum Hydrocarbons (TPH), polycyclic aromatic hydrocarbons X

(PAHs), volatile organic compounds (VOCs), and metals.

! As defined by OAR 340-122-115(30) -V As defined by OAR 340-122-115(34)

Part ©

“BSER%DJM%AGPSASSQG]A%DM’PMBESPEE———Fmde
Onsite vegetation (None, Limited, Extensive)
Vegetation in the locality of the site (None, Limited, Extensive)

Onsite wildlife such as macroinvertebrates, reptiles, amphlbnns birds, mammals, other

{None, Limited, Extensive)
Wwildlife such as macroinvertebrates, repliles, amphibians, birds, mammals, other in the
locality of the site (None, Limited, Extensive)

Zl Z| |=2|Z|Zz

| Other readily observable impacts (None, Discuss below)

Discussion:

+4--;u7-;-ua--
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ATTACHMENT 1
Ecological Scoping Checklist (cont’d)

Part ©

SPECIFIC EVALUATION OF ECOLMM@PWWITAT

i

Finding

Terrestrial - Wooded

0

Percentage of site that is wooded

- Dominant vegetation-type-(Evergreen, Deciduous, Mixed)

Prominent tree size at breast height, i.e., four feet (<6”, 6” to 127, >12)

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,

FViammals; Other)

Terrestrial - Scrub/Shriub/Grasses - . T b o AT i

Percentage of site that is scrub/shrub

<1%

Dominant vegetation type (Scrub, Shrub, Grasses, Other)

Weed

Prominent height of vegetation (<2°, 2” to 5°, >57)

<2’

Density of vegetation (Dense, Paichy, Sparse)

Evidence / observation of wildlife (Macroinvertebrates, Reptiles, Amphibians, Birds,

Mammals;-Other)

-Terrestrial=Ruderal-

Percentage of site that is ruderal

99%

Dominant vegetation type (Landscapcd, Agriculture, Bare ground)

B (paved)

Prominent height of vegetation (0°, >0° to <2°, 27 to 5°, >5°)

0’

Density of vegetation (Dense, Patchy, Sparse)

S

Evidence / observation of wildlife (Macroinvertebrates, Rephlcs Amphibians, Birds,
_Mammals, Other)

B

“Aquatic- Non-flowing (lentic)- -

Percentage of site that is covered by lakes or ponds

0%

Type of water bodies (Lakes, Ponds, Yernal pools, Impoundments, Lagoon, Reservoir,

€anal)

Size (actes), average depth (fect), trophic status of water bodi€es

Sourcc water (River, Stream, Groundwater, Industrial discharge, Surface water runoff)

Water discharge point {None, River, Stream, Groundwater, Wetlands impoundment)

| Naturc of bottom (Muddy, Rocky, Sand, Concrete, Other)

Vegetation present (Submerged, Emergent, Floating)

Obvious wetlands present (Yes / No)

—Ewdcncc#—observafmn—of—wﬂdhfefMacrmnvcrtebrafesﬂ{cpmcb, Amphibians; Birds;

lYldlll.lllu‘llb Ulﬂ(’.'r}

Aquatic - Flowing (lotic) - A e

Percentage of site that is covered by rivers, streams (brooks crecks) intermittent

0%

streams, dry wash, arroyo, diiches, or channel waterway

Type of water bodies (Rivers, Streams, Intermittent Streams, Dry wash, Arroyo,
Ditches, Channel waterway)

Size (acres), average depth (feet), approximate flow rate (cfs) of water bodies

ank environment (cover: Vegetated, Bare./slope: Steep, Gradual Lheight (in feet))

Source water (River, Stream, Groundwater, Industrial dlscharge Surface water runoff)

Tidal influence (Yes / No)

L S 3t

Waterdischarge point (INone, River; Stream, Groundwater, Wetlands impoundiment)

Nature ot botfom (Muddy, RocKy, Sand, Concrete, Other)

aa-;wﬁa-_+gT4_rr,+-
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SPECIFIC EVALUATION OF ECOLOGICAL RECEPTORS / HABITAT Finding

Vegetation present (Submerged, Emergent, Floating)

Obvious wetlands present (Yes / No)

Evidence / observation of wildlife (Macromvertebrates Reptiles, Ampmblans Birds,
Mammals, OLher)

Dlli\l\«sl I‘V}

Wetlands suspected as site is/has (Adjacent to water body, in Floodplain, Standing
water, Dark wet soils, Mud cracks, Debns line, Water marks)

Vegetation present (Submerged, Emergent, Scrub/shrub, Wooded)

Size (acres) and depth (feet) of suspected wetlands -
Source water (River, Stream, Groundwater, Industnal discharge, Surface water runoff)
Water discharge point (None, River, Stream, Groundwater, Impoundment)

—Obweuserdesrg&a(ed—wetlandgrpfesm; Yea /i Noy va

—_ | Tidalinfluence (Yes.ANg)
l Evidence / observation of w1]dhfe (Macroinvertebrates, Reptiles, Amphibians, Birds,
Mummals, Other)

* P Photographic documentation of these features 1s highty recommended.

Part @

ECOLOGICALLY IMPORTANT SPECIES / HABITATS OBSERVED

Terminal | South is located adjacent to the Willamette River, which is habitat for Coastal cutthroat
trout (proposed threatened), Coho salmon (candidate), Steelhead (threatened), and Chinook salmon

-{threatened)-

POPT1S601230



ATTACHMENT 2
Evaluation of Receptor-Pathway Interactions

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS Y{NI{U

Are hazardous substances present or potentially preseat in surface waters? ) N
AND

| Are ecologmml)_mgn.t_sp_esics_or.habitm;zm Y

AND

'—‘—Ieﬂﬁwmweﬁ{ed—pfeseﬂe&ﬁghﬂuﬁuuo eubatanhca m-surface waters:
»  Ability of hazardous substances to migrate to surface waters.
e Terrestrial organisms may be dermally exposed to water-borne contaminants as a

result of wading or swimming n contaminated waters. Aquatic receptors may be

exposed through osmolic exchange, respiration or ventilation of surface waters.
» Contaminants may be taken-up by terrestrial plants whose roots are in contact with |-
surface waters.

¢ Terrestrial receptors may ingest water-borne contarmnants if contaminated surface

walers are used as a drinking water source.

Are hazardous substances present or potentially present in groundwqter" N
AND

|

Are ecologically important species or habitats present?
AND
Could hnzardous substances reach these receptors via groundwater" N

M ) 302 £11
y CORSIAUT the LUHUWIHB

+»—Known or suspected presence of hazardous substances imgroundwater:

*  Ability of hazardous substances to migrate to groundwater.
e Potential for hazardous substanccs to mlgr.lte via groundwater and discharge into

habitats and/or surface waters.

s Contaminants may be taken-up by terrestrial and rooted aquahc plams whose roots are
in contact with groundwater present within the root zone (~1m depth).

o Terrestrial wildlife receptors generally will_not contact groundwater unless it is
discharged e.

“¥Y? = yes; “N” = No, “U” = Unknown (counts as a “Y”’)

' dlated November 1998
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ATTACHMENT 2
Evaluation of Receptor-Pathway Interactions (cont’d)

EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS

Are hazardous substances present or potentially present in sediments?
AND '

| Arc ccologically important species or habitats present?

AND . _
Could hazardous substances reach these receptors via contact with sediments?

—Whe&answerh&g%heabev&m&esﬁeas,—eensmer—hﬁe f’o{!cw}ng

1—1&10wn—orgmectcd*presence—ofhazardw: substances-msediment:

into sediment via surface runoff.

» Ability of hazardous substances to leach or erode from surface soils and be carried |. -

* Potental for contammnated groundwater {o upwell_through and deposit contaminants

m, sediments.
* If sediments are present in an area that is only periodically inundated with water,
terrestrial species may be dermally exposed during dry periods. Aquatic receptors

may be directly exposed to sediments or may be exposed through osmotic exchange,

respiration or ventilation of sediment pore waters.
¢ Terrestrial plants may be exposed to sediment in an area that is only periodically
inundated with water

e If sediments—are prescat-in an-area-that-is-only periodically inundated-with-water;
terrestrial species may have direct access to sediments for the purposes of incidental
ingestion. Aquatic receptors may regularly or incidentally ingest sediment while

Py .
10TAPLIE.

ATT namdmsubsmmeswresentmmnnﬂypmmurpreyhrfoﬁu itemns of
ecologically important receptors"

Are ecologically important species or habitats present?

AND ) .
Could hazardous substances reach these receptors via consumption of food items?

When answering the above questions, consider the following:

e Hipher trophic level terrestrial and aquatic consumers and predators may be exposed

igaianday)

through consumption of contaminated food sources.
o In general, organic contaminants with log K., > 3.5 may accumulate in terrestrial

mammals and those with 2 log K, > 5 may accumnlate in aquatic vertebrates

—l————“—YﬁL—- yes; SN2 =No; “U2=Un = Jenown-(counts-as-a-<cy2)

Updated November 1998

ot o | o e
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1 ATTACHMENT 2
Evaluation of Receptor-Pathway Interactions (cont’d)
l EVALUATION OF RECEPTOR-PATHWAY INTERACTIONS YIN|U
Are hazardous substances present or potentially present in surficial soils? Y
1 AND
— Are ecologically important species or habitats present? N
AND
' ' Could hazardous substances reach these receptors via incidental ingestion of or N
-dermal contact with surficial soils2
—Wheﬂﬂnsweﬂﬂg—ﬂaeﬂbev&quesnons—eenmdcr the following:
I Known or suspected presence of hazardous substances in surficial (~1m depth) soils.
- s Ability of hazardous substances to migrate to surficial soils. _
» Sigmficant exposure via dermal contact” would generally be himiied 10 orgamic |-
1 _contaminants which are Tipophilic and can cross epidermal barriers.
o Exposure of terrestrial plants to contaminants present in particulates deposited on leaf |- -
and stem surfaces by rain striking contaminated soils (i.e., rain splash). '
e _Contaminants in bulk soil may partition into so:l solutxon. making_them available to |- -
1 roots.
Incidental ingestion of contaminated soil could occur while animals grub for food
__nsxdean_lhe_smL_fccd.un_plantJnaUa_coumd_wlh_mMamummw:l or while
:' grooming themselves clean of soil. :
Are hazardous substances present or potentially present in soils? Y
i AND
—| Are-ecologically- important-species-or-habitats present? N
; AND
Could hazardous substances reach these receptors via vapors or fugltive dust carried N
' in surface air or confined in burrows?
‘When answering the above questions, consider the following: -
’ .| * Volatility of the hazardous substance (volatile chemicals generally have Henry's Law
' constant > 107 atm-m’/mol and molecular weight < 200 g/mol).
o Exposure via inhalation is most important to organisms that burrow in contaminated
_ soils, given the limited amounts of air present to dﬂutc vapors and an absence of air
. movement to disperse gases. _
» Exposure via inhalation of fugitive dust is particularly applicable to ground-dwelling |
—__specmhaLcould_be_exposed_w_dusLdlstu:bed_by_thw_ioragmg_or burrowing
:' activities.or hu wind movement, _
¢ Foliar uptake of organic vapors would be limited to those contaminants with relatively
high vapor pressures.
—l— ﬂ—Exposmeoﬁmsmalﬁamﬁvcomﬂmmmﬂspmsmm—paﬁmu}atc&deposﬁe&omlem
imu blClIl blﬂ'ldCCS

“Y” = yes; “N” = No, “U” = Unknown (counts as a “Y”)

Updated Noverber 1998

o o ||
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A Cooperative Project of :
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= 5
.

September 7, 2001

Taku Fuji, Ph.D. 1322 SE Morrison Street

Hart Crowser, Inc. : Portland, OR 97214-2423
hﬁﬁm&qmﬂn& Drive, Suite 240 VOICE/FAX (503) 731-3070 |

Lake Oswego, OR 97035-8652

.' Dear Dr. Fuji:

Thank you for requesting information from the Oregon NEtﬁl"HEﬁ'tage Program (ONHP). We have conducted a
data system search for rare, threatened and endangered plant and animal records for your Port of Portland .
' Terminal 1 South Project (15191-01) in I' ownship 1 North, Range 1 East, Section 28. :

Pyoﬂtpmjectandar&mehtded-oﬁthe-enﬂoacd

d:
Please remember that the lack of rare element information from a given area does not mean that there are no
ignificant elements there, only that there is no information known to us from the site. To assure that there are no
i ents present, you should inventory the site, at the appropriate season.
Please note that at this time ONHP does not have comprehensive computerized records available for all
l anadromous fish in Oregon. I have listed below the species that may be present within the waterways contained
o in the project area. I'have also included their listing by the National Marine I'isheries Service (NMI'S). - IFor more -
information on anadromous fish you may wish to contact NMFS at: 325 NE Oregon Strect; Portland, Oregon

I 97232-2737. Please also note that the U.S. Fish and Wildlife Service now has jurisdiction over coastal cutthroat
trout.

—Goasta]—cuﬁ]u‘oat-tmut————*eneﬁrhynchuﬁelﬂﬂﬁ;ﬂfﬂrlﬂ.—'—PTOPﬁse&ith,cateﬁed——
. (Columbia River/SW Washington)
Coho salmon (Lower Columbia River) ' Oncorhynchus. kisutch Candidate

tambia-Rivery————————————Cncorhynchus mykiss Threatened

W. Orncorhyrchus mykiss——Threatened :
Chinook salmon (L.ower Columbia River) Orncor hynchus tshawytscha Threatened

Chinook salmon (Upper Willamette River) Oncorhynchus tshawytscha Threatened

:'—Thi s-dataisconfid

If you need additional information or have any questions, please do not hesitate te contact me.
T Sincerely,

ject-atdis-not-to-be-distributed:

' CIiff Alton - _ ' o -

‘Conservation Information Assistant

.

wiivi HIVUIV
' computer printout and data key
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NAME: FALCO PEREGRINUS ANATUM
—l——_—zo-coue:-mmnooon:m't LAST-085: 1007 . EED _STATUS:
COUNTY(8) : MULTNOMAH FIRST 08S: 1994 " BTATE STATUS: LE
QUAD NAMES: PORTLAND LAT: o000 ) SIZE:
PHYSIOGRAPHIC PROV: HV LONG: Xxxxxxxh MINELEV (Feet): Sp
T-R-8: 00IH00IE  xx QUADCODE: 4512256 MAXELEV (Faat):
T-R-S COMMENTS: Data Blocked, see °"OIREGIIONS® PRECISION: S
EO-RANK/COMM: D 3
DIRECTIONS: Contact Oregon Natural Heritage Program (503) 731-3070
DESCRIPTION

ED-DATA: NERT GITE. SEE ANNOES
EOTYPE: BREEDING SITE . . '
COMMENTS:
AHNUAL OBSERVATION: 1097-MESTING OBSERVED
1906-2 ADULTS, AT LEAST 2 GHICKS
1805-2 ADULTS, T YOUNG FLEDGED B
1994-2 ADULTS, 1 YOUNG FLEDGED
OHNER: STATE
HANAGED_AREA: BTATE HYGHWAY HAINTENANCE DIST 2B
MANAGE COMM:
PROT COMM:
BEST SOURCE: NUGENT, MARTIN. ODFW.

- |-

TCHPOP—t

OMMON-NANE - COHO-GALMON—(LOWER—COLUHBIA-RIVERFEH-HASHINGTOH-COAST-RUNS)

7

- EQ-CODE: AFCHAD2031*037 LAST 0B5: 1999-PRE FED STATUS: C
. COUNTY({5): COLUMBIA FIRST 0BS: STATE BTATUS:. LE
I MULTNOMAH )
CLACKAMAS .
QUAD NAMES: OREGOMN CITY LAT: SYZE:
GLADSTONE
l LAKE OSHEGO
PORTLAND.
L IHNTOH
SAUVIE ISLAND
I ST HELENS
’ PHYSIOGRAPHIC PROV: LONG: HINELEV (Feet):
T-R-S: QUADCODE: 4512235 MAXELEV (Feet):
4512245
4512246
4512256
J— 4512257
___' 4512267
4512277
T-R-S COMMENTS: PRECISION: M
EO-RANK/COMM: :
DIRECTIONS: SCAPPOOSE BAY, WULTHNOMAR CHANNEL, WILLAMETTE WIVER
DESCRIPTIONT

E0-DATA: ODFW DISTRIBUTION MAPS USED TO CREATE THE 1:24,000 COVERAGE
EOTYPE: REARING & MIGRATION - fish
COMMENTS: DISTRIBUTICH INFORMATYON USED IN THIS EOR WAS DERIVED FROM ODFW GEOGRAPHIC RESOUACES DATA PRODUCED AND
DISTRIBUTED IN 1900. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORHATION PRESENTED IN THIS EOR
REPRESENTS THE “BEST PROFESGIONAL JUDGMENT~ BY ODFH'S DISTRIGT FISGHERIES BIOLOGIST; THE PRESENGE OF COHO
IN DESCRIBED AREAS SHOULD BE CONSIDERED UNOOCUMENTED BYT AS HAVING A POTENTIAL OF BEING PRESENT.

= o

ANNUAL OBSERVATION:

OUNERT

HANAGE COMM:
PROT COMM:

BEST SOURCE: 2000 DOFW GEOGRAPHIC RESOURGES DATA; MASSEY, JAY; BENRMETT, DON.

_F
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NAME: ONCORHYNCHUS TSHAMYTSCHA POP 21

LUMBIA-RIVER-SPRIMORUN
— B E0-GODE:-AFCHAD205M"006 LAST-088: 1999 - PRE FED-STATUS LT
- COUNTY(5): CLACKAMAS FIRST 0BS: STATE -STATUS:
MULTHOMAH - ' : , . '
COLUMBIA :
I QUAD NAMES: OREGON CITY LAT: SIZE:
- GLADSTONE .
- LAKE OSWEGO

PORTLAND
LINNTON.

SAUVIE ISLAND

ST HELENS . i

l PHYSTOGRAPHIC PROV: LoNG: : . UINELEV (Feet):

¥-R-S: ) QUADCODE: 4512235 MAXELEV (Foat):
' ' 4512245
y : 4512246
i . 4512256
! . 4512257
4512267
' 4512277

' T-R-S COMMENTS: ' PRECISION: H
EO-RANK/COMN: :
DIRECTIONS: SCAPPOOSE BAY, MULTNOMAH CHANNEL, WILLAMETTE RIVER

RIPTION?
0-DATAI—SPRING-RUN ;- ODFH-BISTRIBUTION-NARS-USED-TO-CREATE-—THE—H245000-COVERAGE
EOTYPE: REARING & MIGRATION. - fish
COMMENTS: DISTRIBUTION INFORMATION USED IN THIS EOR WAS DERIVED FROM ODFW GEOGRAPHIGC RESOURGES DATA PRODUCED AND
l DISTAIBUTED IN {999. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PAESENTED IN THIS EOR

REPRESENTS THE "BEST PROFESSIGMAL JUDGMENT" BY ODFH'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF
ANNUAL OBSERVATION:
_ OHNER:
- D-AREA:

CHINOOK IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOCUMENTED BUT AS HAVING A POTENTIAL OF BEING PRESENT.
MANAGE GOMM:

PROT COMM:
BEST SOURCE: 2000 ODFH GEOGRAPHIC RESOURCES DATA; MASSBEY, JAY; BENNETT, UOM.

NAHE: ONCORHYNCHUS TSHAWYTSCHA POP 22
COMMON™NARET CHINOOK SALFUN - LORER COLUMBIA RIVER FALL HUN

- |-

EOQ-CODE: AFCHAD205SY*006 LAST 08S: 1999 -PRE : FED STATUS: LT
COUNTY (1) : OLACKAMAS FIRGT 0BS: BTATE STATUS: &C
MULTNOMAH : i
COLUMBIA .
QUAD MAMEB: OREGON CITY ) LAT: - . SIZE:
GLADSTONE
LAKE OGHEGO
PORTLAND
EINNTON
SAUVIE ISLAND
PHYSIOGRAPHIC PROV: LONG: MINELEV (Feet):
_. T-R-S: ) ) QUADCODE: 4512235 ) MAXELEV (Feet):
4512245 .
. T 4512240
4512266
l : ’ 4512257
4512267
T-R-8 COMMENTS: . : ‘PRECISION:_M
l EO-RAHK/COMH: H
_ DIRECTIONS: SCAPPOOSE BAY & TRIBUTARIES, WILLAMETTE RIVER & TRIBUTARIES
DESCRIPTION:

POPT1S601238
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| |{8:l9:04 07 SEP 2001 Page 3
EO-DATA: FALL RUN; ODFH DISTRIBUTION MAPB USED YO CREATE THE 1:24,00-0 COVERAGE

EOTYPE: REARING & MIGRATION - fish

{ US B ! G—RESOURGES-DATA-PROBUGED-AND—
_l DISTRIBUTED_IN. 1999. UNLESS_SPECIFIC_DATA_EXISTS_IN_THE_DATA_FIELD, THE INFORMATIOH PRESENTED IN_THIS_EOR
- REPRESENTS THE "BEST FROFESSIONAL JUDGMENT® BY ODFW'S DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF

CHINOOX XN DESCRISED AREAS SHCULD BE GONSIDERED UNDOCUMENTED BUT AS HAVIHG A POTENTIAL OF BEING PRESENT.

MMEN + D 3 0 NEORMATIO Db HIS oH AS_NER ED FROM-CDF CGRAP

AHNUAL OBSERVATION:
ORNER ¢

AGED AHEAR:

HANAGE COMIM:

PROT GOMM: .

H DFH_GEGGRAPHIGC RESQURCES DATA MMW

{

HAME: ONGORHYNGHUS MYKISE POP 27
COMMON NAME: STEELHEAD - LOWER COLUMBIA RIVER WINTER RUN
EQO-CODE: AFCHAD2332*001 LAST 0BS: 1999-FRE FED STATUS: LT
COUNTY (&) CEACRKAMAS FIRSY 0BS: BTATE STATU3T SC

UA L

HULTNOHAH
l COLUHBIA
A QUAD NAMES: OREGON CITY LAT: 8IZE:

GLAOSTONE
LAKE OSHEGO
PORTLAND
LINNTON
SAUVIE ISLAND

' r-L AV 1YY
. g ST HELENG -
:._wwuwnv- . LONG: HINELEV—(Feat)i—

T-R-8: QUADCODE: 4512235 ' MAXELEV (Feet):
4512245 :
I . . ' 4512246
— 4512256
) 3512257
' 4512267
l : 4512277
T-R-§ COMMENTS: PREGTSTON: M
E£0-RANK/COMM : : - ) "
i DIRECTIONS: SCAPPOOSE BAY, MULTNOMAH CHANNEL, HILLAMETTE RIVER
. DESCRIPTION:

EO-DATA: HINTER RUH: ODFW DISTRIBUTIION MAPS USED TO CREATE THE 1:24,000 COVERAGE
EOTYPE: REARING & HIGRATION - Ti8h

DISTRIBUTED IN 1089. UNLESS SPECIFIC DATA EXISTS IN THE DATA FIELD, THE INFORMATION PRESENTED IN THIS ECR
REPRESENTS THE °BEST PROFESSIONAL JUDGMENT* BY ODFH'G DISTRICT FISHERIES BIOLOGIST; THE PRESENCE OF
STEELHEAD IN DESCRIBED AREAS SHOULD BE CONSIDERED UNDOGUMENTED BUT AS HAVING A POTENTIAL OF BEING

l PRESENT.
ANNUAL OBSERVATION:

OHNER:

HANAGED AREA:
_'_W COMM:
PROT_COMM.:

BEST SOURCE: 2000 ODFW GEOGRAPHIC RESOURCES DATA; MASSEY, JAY; BENMNETT, DON.

j . : NAHE: COAYNORHINUS TOWHSENDII TOWNSENDIX
= COMMON NANE: PACIFIC WESTERN BIG-EARED BAT .
EU-CODET AMACCOB015%071 LAST 08ST 1926-09-05 ] FED BTATUS: S0C
COUNTY(s): MULTHOMAH FIRST OBS: 1914 STATE STATUS: SC
QUAD HAMES: PORTLAND LAT: 453220N ' - . SIZE: ¢
o PHVSIOGRAPHIC-PROV: WY LONG:-1223800W MINELEV {Feet): 150
T-R-5: ODIHNODIE 25 MGOUE' 41512258 MAXELEV (Fent\'. i
{ ' T-R-S.COMMENTS: . ' PRECISION: @G
' EO-RANK/COMH: D H : . T

DIRECTIOMS: PORTLAND - ON THE £ SIDE

1
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_l'Lazm:M 07 SEP 2001 : Page 4
DEGCRIPTION: ' .

EO-DATA: ADULT MALE IN THE JEWETT COLLECTION WAS CAPTURED 3-5-20, A FEN MI FROM A CAVE ON THE E 5IUE OF PORTLAND

THAT-HAS—USED-BY-HUNDREDS-OP BATS IN-1914; BUT HAS LATER DESTROYED BY VANDALS
—' EOTYPE: - -

COMMENTS:
ANNUAL OBSERVATION:
OWNER: PRIVATE

MANAGED AREA:

HANAGE COMM:
PROT COMM:

NAME: ANTROZOUS PALLIDUS PACIFICUS

COMMON NAME: PACIFIC PALLID BAT
EO-CODE: AMACG10011%016 LAST 0BS: 1027-08 - FED STATUS: SOC

l BEST SOURCE: BAILEY. 1936, MAMMALS OF OREGON. MASSER & CROSS. 198t. NOTES ON THE DISTRIBUTION OF OREGON BATS-
I GOUNTY(5) : MULTNORAH FIRGT OBS: 1927 STATE STATUS: SV

QUAD MAMES: PORTLAND LAT: 4530450 SYZE: 0

T-R-S: 001S00iE 04 QUADGODE: 4512256 ' MAXELEV (Feet):
T-R-S COMMENTS: PRECISION: G
EQ -RANK /COMM: H

| PRYSIOGHAPHIC PRUOVT WV LONGT 1223130H HWINELEVY (Fecty: 150

DESCRIPTION:
EO-DATA: LEO SIMON REPORTED A LARGE NUMBER OF PALLID BATS FLYING AROUHD A CHURCH TOWER O A EVENING IN
MID-AUGUST, 1927. DATE INDICATES A EREEDING COLONY ’

_l DIRECTIONS: PORTLAND

CUTTYCY

—_— COMMENTS+

ANNUAL OBSERVATION:
' OWNER :

l MANAGED AREA:
HANAGE €OMM:

PROT COMM:

I BEST SOURCE: BAILEY. 1936, MAMMALS & LIFE ZONES OF OREGON
— HNAHE :— CHAYSENYSRICTA ;

COMHON_MAME : PAINTED_TURTLE

A - €0-CODE: ARAADO1040*0650 LAST 0BS: 1991-08-09 FED STATUS:
I COUNTY({®g) : MULTNHOMAH FIRST 08S: 1991-08-02 STATE STATUS: BC
QUAD NAMES: PORTLAND LAT: 4531410 ’ SIZE:
PHYSIOGRAPHIC PROV: HV LONG: 12243500 HINELEV (Feet): 450
1 T-R=ST 00THO0TE 371 QUADCODEY 4512256 HAXELEV (Faat):
T-R-5 COMMENTS: SH4NE4 [TRS NOT GIVEN PRECISION: S

EO-RARK/COMM: C : :
ND_AUDUB

DESCRIPTION:

ED-DATA: 1991: { INDIVIDUAL CBSERVED.
EOTYPE: .

l COHMENTS : -
~—l ANNUAL OBSERVATION:

AUNER - PRIVATE
ORNER:—PRIVATE

MANAGED AREA:

i MANAGE COHM:
PROT COMM:

BEST SOURCE: BRUCE, CHARLIE. ODFNW.

I NAME: CHRYSEMYS PICTA
CONMOR NAME: PAINTED TURTLE
£0-GODE+—ARAADB 101026 - LAGT 088 196504 -10———————————FED-8TATUS:
UNTY.(8 ) HULTHOMAH EIRST 0BS: 1965-04-10 STATE_STATUS:_5C
QUAD NAMES: PORTLAND LAT: 4531008 . . S1ZE:
PHYSIOGRAPHIC PROV: HV ’ LONG: 12242G3W . - MINELEV (Feat): 770
T-R-6: 0DISO0IE 5 QUADCODE: 4512256 NAXELEV (Feet):

1
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T-R-S COMMENTS: NW4 (TRS NOT GIVEM]) . . ' PRECISION: M
: EO-RANK/GOMM: D H :

CTIONS :—HOYT_PARK, FATAVIEN BOULEVARD,
__.|___DESCHI PTION:
i EO-DATA: 1965: 1 INDIVIDUAL COLLECTED

EOTYPE:
COMMENTS: OBSERVER: GAVANAGH, R. PORTLAND STATE UNIVERSITY SPECINEN §002431.
ANHUAL OBSERVATION:

HANAGED AREA:
HANAGE COMM:
— PROT COMM:

BEST SOURCE: BRUCE, CHARLIE. ODFH. ' .

NAME: CLEMMYS MARNORATA HARMORATA
COMHON NAME: NORTHWESTERN POND TURTLE
EO=CODE:"ARAADOZ203T™041T —— — LAST 08S: FED-STATUS:~S0C

: MAH——————————— FIRGT 085: STATE-STATUS:—S6

I' QUAD NAHES: PORTLAND LAT: 453046M ‘SIZE: 0
PHYSIOGRAPHIC PROV: WV LOMQ: 12241304 MINELEV (Feet):

T-R-S: 00IS001€ 04 QUADCODE : 4512258 - MAXELEV (Feet):

T-R-S COMMENTS: PRECISION: G
EO-RANK/COMM: D : ’

DIRECTIONS: PORTLAND
DESCRIPTION:

EB-AT-THIS-SITEPER—ST.—JOHN.—DATES NOT SRECIFIED

EQYYPE:

~ COMMENTS:

ANNUAL OBSERVATION: -

OHMER:

HANAGED AREA:

MHANAGE COMMT

_ PROT COMM:
I, BEST SOURCE: ST. JOHN, ALAN. 1984. HERPETOLOGY OF THE LOWER WILLAMETTE VALLEY

_NAME: ASTER GURTUS
' COMMON MNAME: HHLTE-TOFPED ASTER

EO-CODE: PDASTOTORD*008 LAST 08S: 1898-08 FED STATUS: §0C
COUNTY({5) { HULTNOMAH FIRST 0BS: 1898 STATE STATUS: LT
QUAD NANES: PURTLAND CATT 34530458 SIZET O
YSNWWHV—————EWGHMM———MEEMWQO_—
T-R-S: 001S001E 04 QUADCODE: 4512256 MAXELEY (Feet}):
T-R-S COMMENTS: PRECISION: G
EO-RANK/COMM: H
] DIRECTIONS: PORTU\ND. NO FURTHER INFORMATION.
DESCRIPTION: NO HABITAT DATA.
EO-DATA: HERBARIUM COLLECTION: NO NAME, 09-09.98, NO #, WS
X EOTYPE:
COMMENTS+—THIS—POPULATION-ASSUHED—EXTIRPATED-
HUAL-OBSERVATION:
OHNER :
MANAGED AREA:
I MANAGE COMM:
PROT COMM:
BEST SOURCE: HERBARIUM COLLECTION AT HS

I NAME: CINICIFUGA ELATA
COMMON_NAME ; YALL BUGBANE
-GODE; PDRANOT030*017 LAST 0BS: 1904-06-30 . FED STATUS: -
COUNTY(s8): MULTHOHAH FIRST 083: 16882 STATE 8TATUS: C
QUAD NAMES: PORTLAND LAT: 453045N SIZE:
PHYSIOGRAPHIC PROV: WV LONG: 12241304 HINELEV (Feet):
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T-R-8: 0018001E 4 QUADCODE : 4512256 NAXELEV (Faet):

T-R-S COMMENTS: ON OUR TOPO MAP SEC 48 PRECISION: G

= K7COMMT :
mcnons*—maiwc
' DESCRIPTION:. .
EO-DATA: HERBARIUM COLLECTION: HENDERSON S.N., 6-13-82, 6-22-82, ORE; DRAKE AND DICKSOM S.M., 5-68, F; DRAKE AND

. I GOAMAN 14, 7-4-80, ORE; HOWELL S.N., 6-20-91, MHO; GORMAK S.N., 6-30-04, ORE

EOTYPE:

M ] COMMENTS :
ANNUAL OBSERVATION:
OUNER:

ED AREA:

MANAGE COMM:

PROT COMM: .
I BEST SOURCE: GORMAH GCOLLECTIOM

NAME: CINICIFUGA ELATA

B E
EO-CODE: PDRAND7030*077 LAST 0BS: 1993-07-08 FED STATUS:
- COUNTY(5): HULTNOMAH FIRST 0B8S: 1993-07-08 STATE STATUS: C
OUAD_NAMES: PORTLANO : LAY : 453159H SIZE:

I FIYSIOGRAPHIC PROV: WV LONG: 1224252W " HINELEV (Feet): 200
T-R-6: 001NDOE 32 QUADCODE: 4512256 MAXELEV {Feet):
T-R-8 COMMENTS: OUR RAP IT'S SEC §8 PRECISIOH: M
EO-RANK/COMM: H

— DIRECTIONS T FOREST PARK, LOWER MACLEAY TRAIL

— —FRATLEIDE .
- EO-DATA: 1 PLANT, BEGIHNING TO BLOOM
EOTYPE:
GOMMENTS: 1993 PERSONAL COMMUNICATION THROUGH LOIS KEMP

ANNUAL OBSERVATION: 1993-1 PLANT

OHNER: CITY OF PORTLAND

‘ MANAGED AREA:
I HANAGE COMM: .

BEST SOURCE: GUTHRIE, BIU

' HAME: CAREX COMOSA
COMMOM NAME: BRISTLY SEDGE
€0-CODE: PMCYPO32Y0~005 LAST OBS: 1887-03-06 FED STATUS:
COUNTY(S) : MULTHOMAH FIRST 0BS: 1897-03-06 STATE STATUST
QUAD NAMES: PCRTLAND LAT: 4533428 SIZE:
PHYSIOGRAPHIC PROV: WV LONG: 12242434 : HINELEV (Feet): 20

T-R-S: OOINODIE 20 QUADCODE: 4512256 __ MAXELEV (Feot):

_l T-R-S COMMENTS: . PRECISION: M
EQ-RANK/COMM: :

DIRECTIONS: *[SHAN] ISLAND" [BRACKETED INFORMATION CAME FROM THE CAREX WORKING GROUP-ONHP/SV, S5/97]
DESCRIPTION:

EO-DATA:

EOTYPE
COMMENTS: HERBARIUM COLLECTION: L.F. HENDERSON, S.N., 3-6-1897, ORE-16644,
ANHUAL OBSERVATION: ’
QUNER : PRIVATE

MANAGED AREA:

MANAGE COMM:

BEST SOURCE: HENDERSON COLLECTION

.
A
I PROT cotn:
L
1
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NAME AND COMMON NAME: The scientific and common name of the species.

T E (element occurrence code). Unique Heritage Program code for this occurrence. The first 10 characters are
— the code for the species, and the'last 3 are the occurfence number.

COUNTY(S): County name(s)
] QUAD NAMES: Name of the USGS 7.5' topographic 